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SECTION A 
SPECIFICATIONS 
MICROBEE SPECIFICATIONS 


289A microprocessor 2Milz clock rate [PLUS SERIES) 
3,375 MHz (CCLOUR/IC SERzES) 
(Notar a2) systems iron June 1983 have 3,375Ml2 clecx) 


164 cmos. static with battery kack~u (expandable to 32x) 
{A 50K CR/M systen is also available} 


16% containing MICROWORLD BASIC and a further’ 12x 
available for ether programmes, 


AG MICROWORLD LEVEL =I, extended BASIC with extensive 
ercor reporting, line reaumbering, supporting ever 3a 
key words, stazements and functions, 

New machines with tho faster clack apeed have built-in 
soleur statsrents, 


Self contained, menory mappad yenurating £28 alphanumerte 
sharacters in 4 16 Line by 64 character forma: with full 
Upper and iowse case. 


eontrolled under BASIC HIGH Rasolucton 


512 by 286 (Pes) 
LOW Resolution: 


128 by 48 


Full sized, 63 keys QWERTY standard Layout 


auilt in to load and dump preqrams at 392 and 1709 Baud 


Gan be used to connect printers, modems, and to n 


with other computers a 


# bit'z/o Eully progranmasie to connect to joysticks, 
digital plottere, A/D converters ete. 

Was optional on carly units, and is now standard. 
internal loudspeaker driven under. Baste 


‘30 vay 28d bus fully buffered and decoded for future 
stpansion. 


Hengchrome: standard 1V peax to. peak composite video wi- 
negative syne. Colour optional 133 with sync. 


lav peat 161 AMP 
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DISC SYSTEM SPECIFICATIONS 


- Micrauee with 56K Core baard, type ¥31656, 

= MicroBee Single or dual Disé Drive case, including 
disc controller and power supply. 

= Cb/N 2.2 “(Erom, Digital Research) with «xtra 
Frogramnes supplied by Applied Technology. 


Microprocessor 230A 
Clock speed 3.378Ma2 
on board menory dK ROM (DLFe oot, moniter, and os support) 
| 56K User RAN 
4g vDU RAM. 
’ 2K Character Generator ROM (readable) 
type Bll6e-3 CMos etetic 
beara 1/6 Serial: RS2azc At 12¥/300 baud eontigursd 


as DIE. Simultaneously bidirectional 
coimunication possible, using special 
oftware Supplisd Ia BOOT ROM 


Parallel: one 8-bit 210 pert (for parallel 
CENTRONICS tyce printer 


ted 


Interface 1209/30 baud FSK, software ges 


Port se pin full z8en bus, used to connect to disc 
case (or S109 Interface) 


Composite video, negative SyNc, IV pep inte 
+ 75 ohms 


82 chatacters by 24 lines cor CP/M 
64 characters by 16 lines for woniter, BASIC 


Peogeanmable character generator, 
128 characters each 16x8 pixels 


" If fitted, allows each character position te 
have one of 26 foreground and 26 (8 at one 
Rime) backcround colours 


Pull size, 63 Key QWERTY layout, positive 
travel, Double-shot moulded xaytops 


Built-in loud speaker for BELL under CP/M 
“2 octaves from A below middle © under BASIC 


aAn3 


pise 


power supply 


Microbes case 


Wicroace 
Connectors 
(all standard 

vith 61K) 


Boot Rom features 


seding forrat 


Controller 


*ponble densi} 


HICROBEE TECHNICAL MANUAL 


SECTION A 
SPECIFICATIONS 


SYSTEM SPECEPICATIONS Continued 


all power for the Micropee is derived from 
the one transformer in the disc case. 
The plug pack is not required 


deep, 42mm high 
ABS 


Sagem wide, 2390m 
Injecticn nouldea 


§ pin ern pig 


leo, cassette - 


5232 = DA 25F cocker 
parallel = DA bP socket 5 
28a port = 80 pin male plug 


ADN=3N/TVEL2C terminal emulation at 30 or 
1220 baud, extended addressing support, 
machine language monitor, with dise read 
and write conmanés 


Hitachi deuble sided, 42 teack 5.2! 
half height, €lexibie disc drive 


FM (single density), MEK (double density) 
FO1793R-92 (later versiens have Fp27928) 


184,320 bytes fafmarted 


single derste: 
409/580 byzes tormatted 


ens 


CP/M 2.2, (Digital Research) 


MicroWorid disc SA5tC, tape 3aSiC, disc/tape 
transfer, CONFIG, Single density forcatter, 
double density formatter, single/mul-ipie 
drive copy, file compare, [oreig: 

drive setup (SETDRIVE) 


up to 2 high speed seria? pores 

Real rime clock (with battery Sack-up) 
TERE-696, 3 slots provides 

Gan plug’ into existing motherboard ‘as cru 
axtended addressing latch provided 

Can PHAKTOM out HicroBee menory 

Wiz clock erivea on $109 interface 
PSTVAL* not implenented 

OMA Eo Kieronee menory not implemented 
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FUNCTTON 
UBER RAM 16% 
USER RAM 32K 


MICROWORLD LEVEL TI BASIC 
WORD3ER/ E205", OPTTONAL ROM 
NETWORK/MONTTOR OPT=ON 


HENCRY MAPPED YDU 
SPARE RAM 
PCG RAM 


Sveum A 
SPECIFICATIONS 


BRFS 
BFFS 
BEES 
ego 
2096 
rr) 
aaa8 
eso 
Bese 
ase 
gees 
Bean 
page 
gas 
ose 
e299 
aan 
0398 
aagc 
eas 
apse 
e097 


eane 
Bene 
aeaz 
ond 
ene 
eas 
Bene 
GEA 
aap) 
gea2 
5952 
0282 
paca 
ean2 
oaD2 
aaD2 
aana 
ean 
agoc 
eor2 
ag32 
033 


agua 
ages 
aac 
gees 
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APPENDIX A 


BASIC SCRATCH AREA. 


1 BASIS SCRATCH AREA 
erg sertck 
ty 1908 boundary .. 
thash_table ex , 
cats ie 
eed (crs) vestore vo 10M boundary .. 
rmeve_here equ i 1NZ scratch start 
defs | G32 
dete 2 
deta 2 


pOisables break key {f nz here 
pisahics SAVE ete iE Wz 

‘2p'=(G"2)-2-7 _prosarved 

255 Lf colour Res, ciec 6 

peolor mode byte result 

jrorcal byte cusult 
oregraund conor 

jackground colar 

jeolar nude 

rol 1S nude of LIST 

j meellse in lower 


eollesit 
reel fore 
leol-back 


stop of nersry = etack 
.defs 2 ct jump adress 
ets 2 F35KA 12 intsializea 
2 
1 


teavd_exec sets jmachine Ianguage exes ad 
iJpmcn dees 3 modifiable juno vectors far keywa 
jponec defs 3 
Spledesa acts 3 

defs 1 preserved 


this te the {apur and output vector lables .. 
out_tab defs 28 
in kab defs 288 


thia {s the crta table, copfed to can for ese a,9ywy? 


rerte_tab defa 2 
rerte hor defs 5 
ertc_vec defe 3 
erte curs, deis 6 yeursor sentrol byte 


defs 1 jseleets output Econ 

defs 1 [aelece lortnt ouzput 
from out_tab 

1 rsalects input Erom In_tab 

1 ivideo made control byte 

1 jvdu delay Fetiod 


Appl 


eos7 
agra 
ane 
aaa 
uER 
ues 
90E3 
0aF1 
oer7 
3ere 

Bara 
auec 


7 this is a 
iyr_pseudo 
rregulred 
header defs 
fleype dets 
flieng defs 
flstre dels 
flauto defs 
rflspead 
ifloxec degs 
:flprotes: 


From here 
talpha_rav 
ey_down 
ept_count. 
Prept flip 


ihast_aseld 


rkeep char 


bas 
spor t_ack 


uf f_eount 


ursor defs 
tesc flag 


tholéde degs 


veaut dots 


can 
ad 
tload_apt 


inewenar 
Hontpos. 


ab 


on 
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BASIC SCRATCH AREA (continued) 
dots 1 amy addition for USED, ete. 
cefa 3 yhas "2","2" or space 
écefa | L ieontro1s tape routine epeed 
deta 1 ivontrola R5232 speed 
‘ered seratch 1 graphica plot / tape routines 
equ 4 
dois 6 he load name to mi 
6 i4gos type header block 
1 jfile type character 
2 flength of Eile 
2 yhormal starting address 
2 sip to this address if Elexec nz 
defs 1 78 —> 300b¢, nz => 1290 bd 
1 pis nz tf phis is auto excaure 
Qefs 1 
the seratchpad may change between versions 
defs 2 jon & => alpha ceveraed 
dats = 1 pihis kuy-code 5 down 
defa 2 iconlrols apeed of repeat, key 
éefs i idefines Uf rateace af nod 
at last Ink 
éefs 1 jkeaps les: char eend 
by scn_in Ine repeat 
defs 1 akeeps “an agctr code 
‘i for inkeyS*s use 
defs 1 for port a keyvoazd 
aefs 1 o Lf parallel port vit 
uacble 
dete. ino. bytos In cassctre 
: redirect buftar 
2 poursoe 
defs i 
was escape 
2 jSave de during ops 
1 glet list-line do {inverse 
defs 1 signore o/p ov STR 
if = else max/line 
2 
2 jauto-storage 
2 yscratch for renun 
defs 2 
dets 1g" — ;random number seed 
defs 1 iholds load options 
defs 1 ipog storage .. 
dete 2 
defs peg _charz 
defs 2 continue address (de) 


AgD.2 


a14o 
raz 
14d 
145 
2147 
pane 
e208 
0208 
0208 
azo 
aan 
sana 
40a 
o203 
5509 
36B9 
a6E6 
ae 
o788 
a7B8 
o728 
ane 
esca 
esce 
each 
esca 
agca 
acs 
esc? 
ace 
aca 
Baca 
gece 
DeCE 
pend 
ganz 
gape 
aps 
9808 
ana 
apc 
gape 
a8DF 
aace 
gael 
esez 
e8E3 
eged 


Be 
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BASIC SCRATCH AREA (continued) 


contstart a 2 istart of curently 

err_teap dats 2 poling num {€ ON ERROR active 

terr_cade ets 1 

erriline ders 2 tatus of last error | 
org (eH 


+4 100 boundary ., 


1444 from here mey Be overloaded by machine Lenguaye proga, *** 
this should be at soracchitzea* ‘ | 
ef counts date peg _chars#2 : 


defs — nopegueharsw2 


iy Need “agi boundary erg (22841) 68 
tastck defs "199! 

gels ‘1agt 
Guts. 262 


dets 116! 
org (resins 
force to léva boundary 
deta $24¢ 
éefa "19g 
deta togt 
wees 
dets 1 
“dels 1 
defs 2 
defs 2 
dete 
dete saFf Mas. 
defs 1 
defe 2 
gets 2 
ders (2 
Gets 2 
defe 2 
defe 2 
dots 2 
eefs 2 
ets 2 
defs 2 


def 1 


ry 


App. 3 


aBe9 
Gees 
aaEc 
aac 
BEF 
agri 
aara 
ears, 
ear? 
ese7 
aBPo 
ogee 
earc 
waro 
srr 
e307 
300 
asue 
o30¢ 


rystack 
taurdet 
rtmpe 
spiv? 
rodvce 
conta 
tpstes 


Nrcroare 


BASIC SCRATCH AREA (cont inusd) 


2 
2 


2 
2 
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maved (shouldn't be in table c), replaced by . 
default for adie 


gets 
defs 1 
dets 
defe 1 
dets 2 
ders 
defs 
defe 2 
defa 2 
dats 
aefs 1 
1 
2 
dees 
equ . 
equ 
end 


2 


ACONT Lite No 


2 


jepace flier 


APB e4 


MICRCBEE TECHNTCAL MANUAL, 


src’ 


OPERATION 


LIST OF ILLUSTRATIONS 


Gonnecticn Diagram 


Bed 


MICROBSE TECANTCAL MANUAL, 


SECTION B 
OPERATION 


Gerting sragsep 


fora you can start using your Micro3ee you will need to 
erconnect the majer systen modules. As a cheek list they are 
emised below. 


Microbes computer console 

Microfee power pack and connector cab! 
av non{ror of modulator with normal TY set 
Microkee Users Hanual 


nape recorder 
Serial erinter 

85232/network option 

1/0 port option 

NICROWORLD BASTC Users! manial 


me s¥sTEN 


on diagram at the ena of this sesclen ane 
yourself with the various ftems as tllustrated, 


te 


ty plug the § pin DIN plug inte the DIN socket at 

he HicroBee console. Note the various leads 
the plug and identify them against the connes:ion 
; the leads to the Microace power pack 1f they are 
janected (watch tne polarity). 


‘the cingle shicldcd video cable to the monitor, 


end to use tape recorder connect the ieads 
plugs 9 any low cost portable cecorcer. 
é snd the RED Is for playback and they musi 

“Appropriate sockets on the tape recorder, 


@11 the cables and then plug the power pack 
“and switch on bach the TV and the power pack. 


TV monitor at the switch and watch the 
and there is no peagran in your MicroBae 
en clear, a sign on message announcing 
gar @ ‘beep’ Cron the speaker. 
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Adjust the brightness and contrast controls until a clear picture 
is obtained and turn the voline centro: to its loss: setting. 
ote, it is a good idea naz re un the WDU screen at maxindn 
ightness as this can reault in camace to the phosphor ever 
lextended periods. 


‘A Program is prusunt you will sea the screen clear aid print 

Ready 3 
oa (this prompts ready for you-to Input a 
Line of Baste.) 


need te do is type RUN<cR> (tais neaas type the word 
upper or lower case then acess tha ‘RETURN’ key 
onmand), The progranme in the Microaee will tren 
according to the actual GASiC peagrenme stored 


Microbes. 


up the tape recerder 


gotta Lave recorder 18 an ideal nediun Coc SAVEing end 
Back prograns. 


as felleus: 


et tne REE and BLACK leads from the MicrcBea as 
Féer to the 249V mains and switch fe 


SAVE a progrenme, insert a dlark tape, wind through 
fe leader hes run past the cecording hwad and. press 
and "RECORD Duttons down sinultanscuely. ‘hen you 
fer BASIC and ‘hi: <CR> the oregren will be naved “on 
eh you will discover thet if you typ= 3AVa S¢cRy the 

Gaved at 1203 BAUD wrich is obviously 4 times as 
BAUD! 


8 program rreviously caved on tape you will 
Ssette to the start, press the “siay” button on 
LOABKCA> on the Hitradee keyboard. 
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OPERATION 


Betting un a Disc system. 


i. Ensure that the disc drive ts Nor plugged tate rhe 2duy 
mains, 


Plug the 50 way cable Crom thw disc box, inte the 58 way 
Sennector In the NicreBee console labelled "EXPAKSTON FNTSRFACS*, 

that the keyway on tha connes:or on the cable faces; dcun and 
Batches the keyxay en the Kicrohee, 


For soncchrane Micranees 
Connect the monitor to the MicreBee using the ssecial SIN 
ping harness (waich shouzd MOT have a pluy pace oc powar 
connected te it), Pal in the DIN plug into the Hicroeee 
@t labeled "POWFR" and the KOA ar Hue aannectar inte the 
VIDEO INEU> 


n Ubu whelag hacodss (ui 

aswell), but ins 
‘the Ge (Red, Groen, flue} cable (nia the (nput sr the 
tce, so that the keywaya maten, 


pis drive and the monitor, snould now oe be connected 
se of 249V AC mains powers 


copy of the distribution ase, or any dise with the 
ion Of "SYEGEN" on, and the system will "BOOT" up. 


sited to connect a cassette recorder ta the dine aysten 


faye 4 RED (or GREY! and 2 BLACK plug: 
GE the cack 3.5mm plug into the cassette recorder 
TOR" sacker, and the KES (or GREY) 3.5mm plug inte 


2 BLUE plu 
Plug into the cassette recorder "EAR™ 
the BLUE 3.5um Flug inte the "MIC" or 


supplied with the MicroBee, for ¢etails 
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GENERAL DESCRIPTION 
THE KEYBCARD 
MICHOWERLD LeveL LL MASIC 
TRE VOU SCREEW 
este 
MICROBEZ COLOUR OPTION 


Colour Selestion 
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DESCRIPTION 


DATAILED DeScRIFTLON 
poweR supety 
ctock’errcurmay 
THMEDIATE CPY EKVIRONS 
‘ADDRESS BUS 
INPUT/CUTPUY CEVICES. 
NECKOBES PORT ALUccATtoN 
Port B naza part = Bit Assignnenss 
Pleppy tise Controller 
Colau Port Bit Assignaeace 
me pro 
‘SPEAKER: 
6292 
(rue visuaL oréecay unre 
’ WOU operation 
‘The VOU'S specific Details 


Internal vou Euses is 
‘VOU Momory Map Controls 


yen Deglitching 


CoNTROLAER 


ACE UNIT. 
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e.3 
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‘THE KEYBOARD 


keyboard has been arranged the same as the 
ard layout [often cazled QWEaTY) and in fact nose 
the same purzose, there are however extra keys which 
conpiter sdditional intocnation, These are called 


are used to type *mossage* on) the you 
E the same way as on a typewriter. Yeu can try this by 
Ur name of another message on‘tne screen, To transf 
to the BASIC, press the RETURN kay. Note thar the 
is ALWAYS used Lo Lecminate an Instruction to BASIC 
ire we will use the symbol <cn> to represant “press che 


t 

Lave typed en the screen will now be interpreted sy 

Host likely the conputer will not like wae you Ae 
MA wITl respond with an eppropriate message, Cunt 
but tyse the followings 


(Remember <en> means press the RETURN key) 


VOU serenn has cleared end the cursor is rest 
Bese mand corner cf the VOU screens You have 
h BASIC to clear the sereen, 


select, the same as with a typewriter. 
down SHIFT selects the capital letters and the 
above the nunkec keys. 


‘Same as SHIFT LOCK on a tyewriter, Lock “ts 

d dy the computer; pressing it once locks the 

nto upper case; pressirg It again reverts to 

his ocx ‘only operates on the alpha 

is called an “alpha lock’ tor this 

generate the symbols at the top cf the 
yeu use the siet key in the normal way. 


Used in BASIC. Some software needs this 
accoss the screen. 


iter, Causes the cursor on the ser: 
‘character space, one at a tine. 


or on the screen te move vertically 
‘by one character line, 
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wage athe the ReruAN onan electric typewriter, chis 
eee ueE tne curser from its presant position to ‘the 
rere SE ERE next ling, Tt is a most inpertane key “te 
EX® 28, it le used to enter the line currently to’ ene 
ors open iaees nee the BASIC proyran elle.” Sone 
BRenpurers even label this key ENTER.’ often, ‘wha inte 


fo press the RavURN key we will give you the 
fompt <CA>, 


ts used to "rub cut’ characters already printed 
Pressed, this key erases any 
eft of the curser. Note that when you 
fhe EDIT McoE, DEL will delete the caarecter 
erly (onder the cursor. Tt ts easier 6 remeaber thas 
Jeletes the character thet has just been typed ood 
Mrgne ZBI? mode the cursor itselt £3 used so stiset. che 
get character, 


Seagpeci#t key Is used to interrupt a running pasic 
“an, 


Be cho CONTROL hey ‘and is Used in conjunction witli 
ronite.0” she keyboard to generate spacial codes th 
Scheer. Thuse codes ery Zeally eworkey Inpoce acd 
pegtee poreviated to “A, _"s (cowmmoL a, ‘cONTROL “s} 
puceeTeeyené with acral As¢rz codes ‘used’ by” tie 
Uter. Below we describe the more significant cheat 


sounds 


the bell (ar fn our case, the 


my the EDIT mode of the BASIC to move the curser to 
without erasing charecters as DEL would de, 


sin the EOI? mode to: nove the cursor te the cight 
F erasing characters as vould the space Ser. 


the List node, this combination is “asec ta 
the ‘VOU display. (eres any toy to” resuse 


the sere operation as the BABAK key. 


the sane operation as INE FEaD. 
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This Is the warm recet. Pressing RSet on tts own will 
feset 2 AASTG program leaving tne vaciables intact. If 
You hold down the £SC (ESCAPE) key tor longer than 2 
Gecones and operate tha RSA key (wtill helding Gown 
the ESC key) the program wil pe totally eliminates From 
“Renory and the computer will te reset to a ‘hard! start. 


Apart from the two key usage above to achieve a thard! 
genet, the ESC key can be used Lo ceposition the Afzplay 
‘he VOU screen. This is very helpful i: the vOU Inage 

grea is not exactly central or the 7v screen. 


ove the {mage to the cicht press Est, let tt go and 
33. 


“move the image to the left press esc, et go and 
press A. 


jove the image up one line press ESS, let ge and 
yeass We 


ly te move the Inaye down the screen press pec 


foRes is equipped with AUTO REPEAT. To 
this feature just hold down any key for longer 
gecond anc the key will function as if you 
tinualy hitting it. Wren yoo If" your Finger 
ing steps. 


“MICRONORLD LEVEL IT BASIC 


the powerful PTCROWORLD LEVEL IT BASIC tn 
When you connect power tc the Microbes 
ected to tais 


she VEU screen, 
mm to teceive conmands 


“is that from the yunant you switch on the 
Wunder progean contre? ready to respond to 


n to being capable of running pre: 
‘progcans written in 78a machine cade, 
weselte tape and carry 3 file type | ‘M! 
“programs carry the file type ‘Bly 
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type Loab <cR> and play back # .rogram tape you will 
file nane appear on the screen with elthar 2 3 ac an M 
beside it, this in the file type. once a mecnine code 


Been loaded all you need to do is type EXEC <cR> and the 


2 automatically run. For nore detail refer to the Exec 
planation in the MICRGWORLO 15K BASIC User's Manuals 


‘THE VoU scnenN 


Generates the characters on the sy screen i a 
gives Gi characters (including spaces) across the 
G Lines down. under some ciccumstarces this can ba 


gES generated ara upper and lower case and the £01: 
fully selected for naximum readavility aid least 

Varlous atcributes (eahancuments) have bees Bulle 
eso that you can emplasise sone point, These ara 


BASIC pragzam you tyre UNDERLINE all outout to the 
tlined, Similarly, ‘fF yov type ali 
a to the VOU af 


ea time. To 


9 contains a programmable graphics yeneratar 
fo generate special characters not’ readily 
Sharactar ROM. "This device ls activated by 


eee are 
are. The high 


To overcone this problen 
is included which divides the 
and this mods is not subject. to menory 
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for tho graphics capability, the screen has been broken 
arlous sections. In the HIFES mode you can specify and 
ween 9 and 255 up the screen, 


an exanpl. 


pets a point in the top right hand cocner of the 
Sets the point in the middie of tne screen, 
“aode you use the same designations except the ange 


bers changes because you can only use an array of 126 
che screen and 48 dots down. 


Sets a doe (if you like turns on @ point) at the tep 
VOU screen, 


bmeric node you can position the curser anywhere on 

screen is Eroten down inte 64 ‘character 
and 16 down, we have 64 multipiied by fe 
fons, or 1024 lezations, MICRCWORLD BASIC onasles 
“GURS command to positivr Ehe cursor anywhere you 


be positioned briefly at the lower right hand 
aod print the character * on the betton af 
Meriy CURS ) will do a similar thing in the top 


ge of the nunaricai position of a particular 
you can also address tt. by using. the 

and the line number, i.e. suppose ve 
an the forth (4th) line from che top of the 
e the tenth (1veh) character an that Lines 


oO" <cx> 


ka HELLO appear on line ¢ ar che position 


S Supports coumands to draw lines fron one 
)gtaphics rede. These apply to the LORS: 
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(in the wines mode): 
(8,285) to (a,9) 


@ (511.0) to (511,258) 


GE a border arourd the sereen areay and, at the sane 
fery gocd idea cf where cach point actually lies, 


nuste 
8 2 buIIt-n Loudspeaker, which ean be driven by 
jerate iusto over two octaves. 
S PLAY A, where A can be any integer variable from 1 


gh the computer only cenerates cne rote at e tine 
monozhonic}, some very impressive results can ba 


MICROBEE COLOUR cPTrON 


fen TL Level outouts to drive ar RGB eoloce 
Mlour television sez modified to accept TTL level 
Tt also povides a ‘sccuun daglitchac’ which 
eke caused by screen accesses by the cpu. 


provides 2k by @ bits of data effectivel 
aracter RAM to 2k by 16 bite; the firet block o: 
aracter image as described later while the 3 


|HAM ate used to drive 6 TIL level lines which 
intensizy 


intensity, 
signal is 


@ selected by Wie 2TL video sianal te that 

'P/P monochrane (compesite) cutpar of the 

eS comprise the foregraund, 1e video signa? 

Gisplayed; and background, video sign 
a 


We 
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two components separately: 
we have only 3 states for the colour’ output, 


INTENSITY 
x } 
e 


4 
fee to give ali possible combinations, ‘The lines 
olour RAK ate used for this purpose, but these 
to give 6 cutputs. This {8 convenletly done by 
is 5 RAM bits give the necessary 6 colour bits,the 
incigently silows the use of an alternate colour 

i be desirable, for instance if the celour 
taviées only one intensity control, 4e all colour 
if intensity. 


g0 have & bits of data te contrel the backataund 
ef these are the upper bits of the colour RAM and 
itched into the control latch, (figure). this 
8 7 colours + black to ‘be selected “cn a 
basis for tho background just as for the 
bits are date’ white the control Latch oils 
Therefore the norne= the 
half intensity Colours. This is 
colour d:splay the apparent brightavss of 

3 colour is much greater tan the offered 

le dot. vence to maintain an illusion of 

large areas of colour need ta be reduced 


ting one or more of the ‘control latch’ bits. 


Solour bits as stove is shown in the Table. 
@ ability cxsists for ene ta manipulate ths 
colours will normally be selected via the 
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POWER SUPPLY 


ply to the Mierosee main board consista of two 
Rors. FCA? and 138. Unceguiaced power t8 supplica 
the $ pin DIN connector at the rear of the Migcas, 
weg DL4 protects ayaiast accidwjital reverse polarity 
ihtented as prozeccion agains: transisats from the 
Source. In latte: models 2 one (1) ohm resistor ts 
jSeries with bi¢ to Nelp redoce the in-rush curceme 
HPen switch-on, wile charging the 47Ugur capacitor. 


fa the main filter capacitor {47¢¢ur). wht) 

Ors at the input to regilators 1c3) 

27 and C33 are positioned at the cucput 

Feguiator to step oscillations. Additicnn. 

atried cut at various points around the main pes 
bypass capacitors. 


Bethe input vo 1037! ard 1c38 snoula be no less than 

correct operation of the wicrodue, The voltires 
wid TP1f should oa becween 4.7 and sve TE ene 
Hee fea or TPG is ouesice these Jinizs, faut 
Wictosee uay result. 


eLock erRcurty 


wis that surrounding the icmuz oseitiater, the 
gil the <iing Cor both tne Visual Display 
Central Processing Unit as weil, 


is formed using inverters from a 741S¥q 
following butter to “square up’ the signe], 
the clock frequency is generated at tps. 
and earlier Microdees, ‘this frequency La 

fies and 64K MicroSces, this frequeney is 


BE Microbees, the 12MH2 clack is divided 
E32 (741692) wired ta divide the Incaming 
ducing 2NHz az the clock input to. tn 

if xa. 


jMicroses series a 13. 5unz crystal Is used 
laters providing a clock frequency to pin 
“this is achievec by feeding the buffered 
aPihn2s,. The Output pin 13 of T6256 

+ Purther synchronous clock stgnais 
EOAD* to synchronise 1c12 (7428166) 
432 (740592) is nok required in the 
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IMMEDIATE CPU ENVIRONS 


tty is that which haneles and buffers (increases 
Capability) the data, address ané control signals 


1025, traisnits and receives all its data, whether 
tions being execuzec, of Anerican Standard Code tor 
interchange characters, or binary numbers, tneoagh 

ened D9 through D7. ne ta che Least Significant 
directional data lines fren the CPU are buffered by 
5 octal bus transceiver, This chip nas two contol 


Sf Gata flow through the device. 
high when either a R2AD cycle is indicated by the 
sal, or when the TOR¢* and Ml* signals are 
@tive, indicacing an interrupt acknowledge read 
‘buch as the PIC. Pin 19 oither selects (low), or 
the chip. When the chip is deselected, the ¢ 

Solated from tie external data sus which’ conne 
ses Such as the Pro and the 6545 CRT contro) 
Ses are disabled for ore of 


use of the BUSREQ* 

signal ie low, Is 

Furrrent bus cycle, ard responds with the MISAx= 
ine is used to disable processor control of the 
feesa bus, and all control signals. tt is inverted 
to disable che address and control butters (10s28, 
pked line is then reinverted to give a buffered 
“pxternal cevices, and alse an inpu: to 1073 on 
@isable the Data bus buffer chip when BUSAK* is 


fa disable the dare inout butters 1s to perform 
Wally “jump after resct') whicn forces the 
SNOP’ until the desired Start-up pregram is 
45 an ‘instruction’ for the Z8GA which dees 
Sheeefors we make one 289A 

starting st address "8 unel: te 


this power on junp would not jump to the 
re executing when it found a ‘hootstrap! 
ch is merely a program with sufficient 
@ bigger program from ¢isk, and execute 


MTCROBBE TECHNTCAD MANUAL, 


4 SECTION ¢ 


DETAILED Descarerron 


Srene” 2ogide the need tor having tom at leeation 
_ the 1) foo gmaliy Stace executing aceeste? 
: SPerating systens such as ‘ep/q 


dump function is nay 


Gater versions fy 


25 an op-cede of ag for 

KOr pack, ALD, 
8 pace ‘nti, 
Start executing, 


on the Roe 


Furpose op 
200% souns 

hroush re3q 
S Son as the resas 


architecture CPU indicates 

on! oe ag eons through dew "sanaee 

fnace My2d¥ees Lines which eee 

S38 Dit binary number. thie 
eddpens7°fY location (or place tres 
dress, 


ts al 
be disable 
when 
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MicroBee is contrelled with 1¢l, a 282 PIO. Thie 

is fully progranmabie, and this feature has bean 
sate the R5232 secial Interface, the cassette 
music yeneration, and the @ bit preqranmable 1/6 
Gxenine cach of these 1/0 streams separately. 


lescrites the decoding of a21 1/0 enable nignais, 
Htry ettachec to the STO, Tn all, 256 pérrs ace 
80K, owcevar, the Midvoules uses ports @ to 15 
1/0 house weeping. Note that the decoding used, 
res Oto 127 are mutually exclusive, bu: this 
@uplicated with ports 12a to 288 (fic, port a 
gtical, port 1 and 129 are idenzieal, and so or). 


4 four biz comparator stich decides Uhea the 
laccese an t/a port at any address in the ance 
input of this icy pin 3 Is ariven ky en invereed 
positive logic for its inpucs, The output iz 
HE, 80 it is Inverted to enable the active iew 

Bait of the 74ts093, teats this ce ts a dual 2 

which maens that each bale cf the To takes 2 
Gan onable, producinc ¢ dinccete active, ioe 
spond to the 2 bit binscy word given to ie 


then, divides the go-ar address tange tate 4 
Nblock of i" outputs are used to drive the 
B10 and the G34> CRD controller directly at 
S03 fer the ric en sc-eF for the 6545. one 
to addresses 08-G8 enables the sezond half 
@llows the dacoding af sore single =/0 ports 
rol access to the character generator OM 

(BASH Gnd UNDERLINE characters. 


Pa a a maa cs 
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MICROBEE PORT ALLOCATION 


PIO port A-date yore 
PID port A control port 

Pro port B data port 

P20 port B contre! port 

COLOUR control sort 

Colour *wait off* 

Extended acdreseing part’ 
ROWREAD Latch on bit g 

S545 CRTC address/status port 
B5a5 CRTC data port 

FDC conmand/status 
EDC ‘track register 

FOC sector revister 
Foc data regis 

Controller select/sigeyn> laeh 

= floppy dise controller) 


PORT B DATA PoaT Br AsszoNMaNrS 
Gasseste data tn 
Cassette daca ost 
RS232 CLOCK or 3 Line 
RS232 CTS Wine (8-> clear te send} 
5232 Input (0 © mark) 
R8232 curput (1 = mark) 
Speaker bit «2 = eny 
Network interrupt bit 


5 FLOPPY wrsc CONTROLLER 
H/side/ob latch bit assignments (urite only) 
“+ LSB of arive aseress 
NSB of drive address 
Side sclect (9 = side @; 1= side 1) 
DD select (4 = gingle density} 


Status bit ~ bit 7 when port 4sn {2 cead 


j For @ Full description, 
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COLOUR PORT BIT ASsiGNMENT 


Rot used 
RED bevkgraund {ntensity (1 = full) 
GREEN bac<greung intensizy 
BLUE backaround intenatey 
COLOUR FAM enable (e = pcs, i= RAM) 


fon for @ full description. fi 


SESS = 
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THE Pro 


2 288 family device witch allows 16 bite 
FUE OF OuEpUt. As 2 289 fanlly device, 
is f01y progrannable by “tha” cog 

© B of th 

intel 


The Mictosee uses po 
fer cassette interfave, R3is2 
eer driving functions. 


by 

ftware as én 4 

steobe line, and 

abe & E 


steam 
aed as anything as 
ta In the Basic 


PID te eon 


#89 CPU clonals are us 
“interrupr ena 


js inzecrurt cantros 
BIO fs tied nigh, a 
PAaterrupting device In any Pictobes. 


A SPEAKER 


Br iatnacate nusic-and error signals, ts riven 

nopnamely bit 6. For this line es 
efode Get BP thee voy In the Basic Roms: enes 
Mn se ochg BOSH teansiater, tas wnichein tes 
An grounded enirter node. 


RS232 


$5232C Stancard (australian standard 24 
Bee Sohfloured an ic te was “gata” tocmivce 
ewe standard connection to MopEm devices, 


a pin 2 is detyen by a 
fora low {spactag} 
and turns o| i 

1 fron BS 


ding te che 
outpur ling 


MICROSEE TAcuNTCAZ NAMUAS 


Section ¢ 
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Sata {mput line (pin 3) takes R6232 signals over a 
Fange (-12v to 412v generally), he resiscor and disdes 
FIO input to av to 5y range, the necessary inversion 
ignal being accomplished as patt of the software waich 
eackers fron the Ré232 port, 


Hssion trom the 


phent 

(crs) ana 2g 

IZ as pins 2,3 

(Pin 7 on #8232 is the 


her clrouitry marked CLOCK, and the resistor to 97 of the 
PProviced fer use when NETWORKING MiccoSees. 


Roftwaru driven, 
real. 


the data coming in on y- besia, 
eetoce cope with muci etueen 
ecorders. 


Sette @utput consists merely of an RC network which 

a signal fron 81 of tha pro, attenuates and 
ending it te the cassetts recorder “aux! 
Pats can be used it the 3k3 ohm resistor is 


cassezte’ Input etreult 1s slightly mere cenpifested; 
ing Eicst of an etheauator / dscoupler, then an cerane 
S vide range of input levels’ to ta equated up tefore betng 
fo the PIO input on a5. ‘The functien of the tva dicdes to 
ip any ingot signals qreatec than the alodea'’ cocuara 
in either direction, The A7pe capacitor is required’ by 
fOHOS op-anp for preconpensation. 
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HG VISUAL oISPLAY Unter 


nat part of the computer which’ generates the 
ok oes acc chat are sean cn tha moniter and silts 
ok Bt, end modity those, 


fy agé ability to ‘use 

ia very sauy to “reprogaan® the esas 

such as 24 lines of a¢ charavtata oe 
qpwmatket Co/w systems. A total of  2a4e 
has been provided fot just such a une, 


apboree saitY Of the 6545. also'allows advanced 
penyonara control of scrzen positioning (atyer 
ewer down thanks to the CMOS mene 


ine’ EOmMS the heart: of: the vscronae’s keyboare 
ing 2 Simple oxternal ca fore ey OweRTY 
ey collover “and avtaerte repeat= 


WY 4s the fnctusien 
gee of Bfograrmeble chacaccer  genscsice 
Hiveeec i, Sterhles (both Lores and araesy See 

SBRLINE and THVERSE) , 


Papabittt; gutput and 
earlicr Technolegy \systens, the 
Hite eed! ‘This means that alt 
sero are accessible as {ft 

The “screen d{splay* nan site ‘fron 

to FIFFH (CPU addresses in inal, or 
PC RAM sits Cr, There is no 


only medifier 


acters by settin display 
only oné vpU at: at one 
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Bisa sinc eta Aeeley wondtor, the vou Aust genecate 
fen HN, 224 VEDEC eignais,” che swe “elgngig ote 
hich toll the monizor when to retesey vertically so 
pga OE Of the screen, and also when Le ceccney 2 
Pegs of the monitor, ‘noving one seen line deus co 

for the bean to traverse the nexs seen ting cee 
ea org oneese scan Ties! wich Tohacaceae eo 
Heche thinnest line discernibie on the meret 
TAL IINeSetHE,, Containg the coaplees Height oe 
emally 16 scan lines high. : 


Gal tells tne ponizar now b 2ght the potne over 
As curently passing, sioula’te, "+ Ucrozce 
Gnd “oft! hace, so that ¢ dot is either bright or 


BD saat ayy CPelay one rama Ge the di'spiay 
eae et Prods! and cawordinate Vipea aad eine 
Mbitie to give s pleture chewing what ds vt Pei 


SW ele VU goretates the 
Going of one crams 


and conti: process 
Bre cf each of the first 64 charactera bn the 


end 
VIDED, and te! 
the "screen by 


jSeeee4 for the monitor to he ready to start 
Mf Sach of the sane Firat G4 chardosers in 
first scan line, 


16th scan ine has 
vou knows that is has eully 
it now move to 

monitor's 
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fd scan line of the second character row. 
full chazactes cova have been sent out, {or 256 
§), the VOU most stop sencing VIDEO, and tell 
etrace to the top of the egreen and do it all 
FRAME SYNC PULSE. 


list do a1 of this Tifty tines every second to 
gion oat ats the “doce on “the “sereen are 


Hi, {t ts necessary to realize thar for each 
B bits cf dara are stored in the screen 
output on vhet is called the ‘sacondary data 
ally sepncate fron the main syszen DATA bus 

fhe C20 environs section. "7 bits of this date 

: this is exactly the 

powet characters 

ram. Sit 7 Eran the display. RAM 

slow, , and the PCG RAK iz it is 

= the Chacacter ich must aloo be told which 
16 pousible shoule be sent out. 


fies Seen civen to (say) the Chazacter ROM, 

ES of output which represent the desired 
8 dots for on character's ane particular 

ts of Gata (on 2 bus called the tertiary 
te the same =ime, but for the monitor to 
be output burlaliy, 


ss are of converting the poralie! dot data 
ganich, “suoject to inversions in case of 
q that fuboish is not sent to the” moniter 
Ete of cheractes, becones the VIDEO 
Bits tho svuc cigeal ant’ sent to "the 
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fresh the moniter sveen with the cate already in 

Dut how goes it got there in the First place? gust 

feultry gerecates addresses which correspond to the 

fens on the screen, the CPU may also read and weite 

position inthe sereun display ran, and fay 

jE any of the data containeé in the PCG RAM which 
“programmable characters look 1il 


sesess to the VOU RAM and ROM address lines through 
Which swap between scanning addresses and CPU 
accesses are made. The secondary and tertiary 
Qvaiiaie tarough two octal (8. bit) Des 
wing access to the data lines af screen cisplay 

6G ran/Character RCM. The black streaks which are 
inverse screen when VOU stews are nade show where 
Been stolen by the Ceti during the VDU's monitor 


€ Details 


¢ Of the MicreBew vo is the osés ert contrelier 
Pepattant te underetend cust what the 6545 doo. 
| zt doss organise all wldiesses, scen line row 
pulses, blanking and cursor positioning. Ie 
My oe any of the display data, and it dows 

(Ol thie data to produce the video outpui 


ye 6545 in purely to Lalk te the CPU. absut 
hete the cursor chould go, How many lines on 


eto the 6945 is what is called the 
is is (in this case) a 1.25niz Signal 
the lzvi2 clock by the 7ALslél, IC26. 
aight of tae frequency at which the dots 
so tells 6545 when to change addresses for 
The screen and gives it the correct timinc 


ih just divide by eight, though, becau: 
Bey A and divide by 2 oltpure vhscn ace 
by 1023 to qive the LOAD signal, an 
for one 12"kz cycle once for each 
Gaes 1C1, the 7418165 to accept the dot 
mit tising edge of the 12NHz clock. he 
has been calculated so aa to allow for 
6545, and access time cf the screen 
her the PCG RAM or Character generetor 
fallel bit data becomes available. 


MICROBEE TECHNICAL MANUAL 


SECTION C 
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ice, C15 manages tha task of synchronising she 
acter (the LOAN* pulse) with the 4545 blanking 
uhen the G5a5's output addresses ne 

Gharacters to te ovtout), and the cursor output, 
hen one character wide section of the scan Line 
ed, C17 is an cxclusive OR gate wiich is usu 
Auyersion of the serfal output from the 7616166 
Gase of cursoc (or if the INVERT line from che 


is the process of setting v=OFO guzput to black 
@ bsing Eke memory and che monitor refresh must 
If access dlarking was not used, the 

| filled with random scretches whenever a CPU 
ad. The FOLO* signal inztiates access blanking 
jater clear input cn the 7418175. This forces 

@ '175 tow, and thon the abife register, 1C12, 
ext LOAD? purse's ositive eéqe cones’ along, 
P*178 is stil] instentaneously low , and 39 
ays Cleared fer tiv nest character as well, 


then strobes the atate of pin 13 of re1s, D3 
ang thus allews the sharaccer 
ef ncrmal, 


he cucrentiy displayed, and next charact> 
jan line to bu blanked, This digital blensiag 
Fupticn to the ponttor refresh, 


Hing, off-scrées blanking, ts controzled by 
Ghronited with the LoAD* pulse as described 
Y EMABLE (pin 13) on the 6545 is an output 
jer the current scan position is one that 
Serialized. ft is inverted as it passes 

@. the O* curput is used, allowing It to 
Line with 741992 (rC20) gate, 30 a3 to 

When off the displayed section cf the 


ste Now has the desired polarity, ané ts 
EONTAL and VERTICAL syne ine, sgaia 
fe2%. The resistors serve to mix sync and 
grtions. Tho 22ue capacitor cecouples 

@ it is passed to a buffer transistor 


MICROBEE TECHNICAL MANUAL 


SECTION 
DETAILED DESCRIDTION 


erall onderstanting of the ypu, to 
“eparate YoU buses over vhich data and adresses 
Fealize Erom where the actual dot cata comes, 


inputs te the sercen display RAM, 1¢8, select 
24 possible cherecters on the screen [¢5!a data 
t the code for (or where a code on the ¢ata 
During screen refresh, the address 

the ‘mai ifnes fren the €545 which select th 
described earlier under éisplay scanning. 
Bovessing the svieen display RAM, fowever, the 
fines are the CPU signals AG-h19. Thus, what we 
Seitching over large gvoups of slgnals between 
quad 2 line to 1 line multiplexer 7¢15157 
terol signal which switches 


Ra barn Vnea are bigitsetionel, whieh eans 

ata flows aut ef the devi¢e, and when 
2 ko it. Therefore these lines Zorn what £5 
f Gata dus, which Is linked to tne system (or 
0 


ugh a 7418265 buc kranscelver, Cll, so as 
sass to the acreen display RAM. 


grate énta bus (s nocosaary here Because it ts 
for example, while the cpu is receiving 
the BASIC Rovs, the Vo wlll also need to 

15’ inte the second stage of 


ines of the Character ROM, C13, and the pcs 
ed in paralial because they perform similar 
thet enly one Is ever used at 
these devices perform twa 


usually comes from the screen display RAM 
which of the 16 pessibie scan line rows to 
Normally "this row infornatien comes from 
ancess of the FCG RAM or Character RCM, 
hich row to seles= comes fram the 4 lowest 
he layout of a character memory 
lines 

in consecutive bytes. 


‘these chips répresent the actual aot dara 
the 7408165 shift register and sent 
form the tertiary data bus, which i. 
Wy data bus through 1cll, a 7418248 bus 
J access to the Character Rom and PCG RAM, 


e246 
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dresses, and kandling of read/write and data 
pls is done by IC16 and one half of 1033. 


23 fusible link prom whith {8 programed 
ig applicacion to derive the complex logic wit! 


“an Fes* signal on pin 13 whenever the address 
Pe-vEPEE range and Marg’ Is lov. The WR? signal 
if uhen a write operation fa being requested by 

as to modify the you's contents. the MRzu* 
dicates when val ccasses are possisle. The 
e when the cuccent displayed 

HG character (normaly) or the state of All from 

access, ie, when c@ag* low). 


al on pin 12 is a special sigial which comes 

GE port at addcwss @b4 provided by one halt cf 
ip normally in the reset state tor the wemocy 
ove. Tf however, the processor Lumporacily 

this port and sets chs flipflop, the 828124 is 
Seeaas to character generator ROM Ic1} when a 
BIPEA is done. 


the inverse and uiderline attribute: 
thout special data in sasre Nos: 


ord is found, the CRY tempererily sets this 
each byte of the character generator RCM, 
ft in the FCG RAM. 
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4 
“the boston display line is set to FFi so as to 
underneath each character. ‘The outputs pf the 


Ine controzs writing into the PcG RAM, and is 
“going low whea the Cpu wants te write ‘into tne 


ine turns on the output boéters in “either the 
C13, or the PCG RAM, IC18 depending upon wa 
@nd’is nomally low, except when a write s dene 


merely the Inversicn of the SELECT {aput te the 


ming a complenentary pair which 8 used to seLect 
BAN ee the Character ROM. 


gnables writing into the screen display RAM 


Eee 
, teading ig enabled from tho screen dteplay 
Tew (therefoce it {s nomally low). 


ey! data bus tranéceiver Is enebled by this 
Paccess to the PCG RAM or Character ROX fs 
ms (active low signal). 


cy’ date bus transceive: is enabled by this 
Zo the screen disolay RAM is desired by the 


a connected to the select line on 2 

DUne muitiplexers. | 

Jike big mulet-ganged auftehes for digital 

Line is high; then the DU {s not betng 

ing should therfore be <efreshing the 

Witivlexers 1Cs3,2,8 then give the screen 

EMA address lines from the 6545 which 

possible to lock at, ICs6,18,21 will 

HOM Of POG RAM the coda of the character 

n display RAN and the caan Line nunber 
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he: voU, though, Fa@a* goes low, and 
HES switch over to connect the address lines of che 
to the cbs buffered address bus. 


Which emerges Cro 7021 of pin 12 Ehis becomes 
when the CPU is accessing the Vpu, and when it 
Sis low, tho vou 1 ketng accessed, and SELECT 

will'select whether the PCG RAM or screen 
being accessed (PCG RAM of Chacacter’ ROM when 

je" is high, SELECT becomes data bit 7 from 

splay rac) dnd thus 37 selects whether he 
ined by the sf~B6 outputs af 1c5 are shown as 2 
ROM, ar a PCG character, 


HAM is always being used for some reason, aod 
ip select line on pin 18 is tied to the low 

the Character Row is never written ta, sc the 
¢ tied high. 


‘THE KEYBOARD 


chips devoted only to the Keyhoart 4s 
multiplexer. 


ee relies upon the “1ialit pan’ feature of the 

chip. This consist. of a LPEN Input which 
Ely accessed charaztar aédrens into 4 15 bit 
penal to the G45 chip. 


ef the lower address lines, whieh are 
ited throuch in order to display characters 
Pattached to sone circulty which assigns wach 
fo one particular xey on the keyboard, the 
fan be capturcd inside she 6545 and’ then 
“by 2 keyboard decoding progean in the BAST 


bes Erom the 6545 go to a7éus1ss device, 
[sctor dual 2 to ¢ line decoder wired az 3 
eder by joining pins 1 ard iy, whien becons 
«This 3 to 3 line decoder ts enabled by 
itions, one being display enable, ©! 
Strobe (see 6545 data for nore infornetici., 


nis cefresnea, each of the eight scanning 
iven low in turn, This action cannot be 
Pubtil akey {s Dressed due to the open 
‘fhe 7419156. IF one particular key is 
E on x-y matrix is’ joined, and’ the 
Minput to the 74L5151 multiplexer) will 


o.27 
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¢ level { otherwise it is pulled wp by the RNL 


‘MAG inputs chance, the relevant input will de 
gonplenent placed onto the LPEX input of the 
wha right ‘x! address matches the right ‘y! 
eing adgs is presented to the 6545 LPEK input, 
tched in, ready to be read by the » 280A 
PASCLL code. 


ig executable memory, 


wd contains room for 32K (1K = 1@24 by4 
ieinuews CMOS RAN and 23K of ROM 16K of wh 


torcHorle BASIC interperter. 


Sins ies om voltags ragubaror and hondles att 
pring dovn' the CNOS RAM by Ltwelf, Thus wnen 
fosee {3 Off, St should be possible to enozuy 
Tetain ali of the memory, A Aattery Backop 

2 keep perary 
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h Supplied watch takes its vower from the 5 volt 
aver ison through = 1N914 dicde, and the batzecy 
ML Gicde when the cower is aff (Germanium diodes 
voltage deous giving longer battery Iife) . 


al1_of the RAMS, all of the cMos 
the 4884 or 7avid schnitt trigger device whica 
Sonditions and kaxtery volrage level, 


cust works ky monitoring the voltage of =he 
fo the regiators though a potential dividers 
fed voltage dcops selow 7.8 valts, the (S84 
ste and discharces tie f.22 uF capaciter Lirsugh 
This holds the KISEr* line low, which sath 
ein the resct srate, and ewitches the Aas 
Wh eode, under which they are protected [ron 
the dying z30a, 


ie Holds the Microhae reset for about 1/3 of a 
Power interruption, and aisa provides the 1 
Ste the PRESET" key tas any gifect (it must 
‘fhe capaulter firse tarougn the Cau kor 
fest Celay is aot necessary for & 3ASIS only 
Hicrobee was toc example ruaning CE/H, 2 
Switch HUST be protected in tnis way. 


conventional In most ways 


ie from the procegsor coanect ty all the’ 2g 
Son the CORE beard In parallel, as éo all 
ie Cu. 


Put of the 2532 Rrasable procramneble Read 
because these are tkx8 devices, the 

il included in the deesding chips 

have half the capacity of 4 2532. 


feted wien gkx8 EPROM for ene BASIC and 
 WORDBES' or TenAGH', 


evides active low outputs co select at most 
time, Since RoM occupies ry Exon 

G@ board, 1026 is enabled when the ALS Line 

@, and RD* goes low, 


4 are enabled when AS is lew and when 
Fequires that Ald he low, while rele 
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duirenents, the active lew outputs of the 2AM 
NCNOS mutliplexers which provide suttictent 
Gr reculrenent. These devices switch the Chip 
waen i Voltage (for power-doun 

Jeugise dacaders (when running). 


CoLoun BoARE cerroN 


suples the sane addresa spaca as the pcg RAM 

Brograr RAM avallaniiity. vueing normal 

iticn of the character RAM, colour RAM and PCG 

is 

renscelvers. The character 

gontrelled by che ona address bas provided 

1) during videe acces ané by the 

ing CPU accesses, ‘hese RAMS hence operate 

“Frovide a 16 bit wice characters + sttribute 

ibed. However wien the CPU teke contzel Lo 

Wr\ecs RAM access to one or the other I 
bit ef the contesi Latch. 


Hons, only the PCG RAM can be accessed, since 
Peaset on power up nd hence latched data bit 
@n Seu accoes), The colour RAM is accessible 


Bi1' ts latched into the control latch by 4 
“Selection of eitner tcc or colour RAM is 
T/aweite inscecction, [in detail, che 
with the existing control logic on the 
fespective bus transceivers and RAM chip 
colour RAN.) 


pyia'e set bit 5 of the control latch, the 
ded as nocmal memory and can be tested o¢ 
ever a colour monitor is attached, the 
Heateldescopic!. when ronden dara Is weitcen 


so the colour RAN 
1) and when video nénory 
S78) on the Micropee, 


the colour AM generates data 
jes inputs, anc this data (in syne with 
fe latched each character cell tine 
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the deccder . PROM and supplies the 
Tais date plus 3 bits [row the 

Bitiplexed in tie 74US157, the celes: line Is 
signal and selects fere-ground data when 
divhen false, (hence in INVERT mode the field 
J, The cata selected by the MUX is latched 
latch/driver 7408374 at dot rare 


Peaiking of high frequeaces and these signals 
y twisted pair or flat ribbon cable with 
hes. The Lines strickly should be terminared 
“will provide this for you, If the corcect 
fot used the tesult wil! be a flickering or 
 in-extrene cases, missing data for cone 


G ofcurs.on the screen when the CPY acces 
‘since the VOU circuity cawnot, during 

a aber of ways of overcoming 
Himpler, conveptially, cliews the cou enly, 

O menory at tines uhen the video circe. 
In the wicrafee CPJ, access to the vides 
times when the éisplay is blaahec, 
and vertical retrace tines. hid 
jked by imposing a WAT? state(s) an the 
“is ceguested during active display tirc. 
ig a lictie mo‘e criticel shen just this: 
fo prevent access at the ond of the 
the WAIT line is cevongleed only during 
p of the 288A cycle and the cecens must nce 
WYideo tine as might thus occur, Tt is also 
teason, that the logic enabling elrcult 
the 280A ’cccuss is terminated one ful! 
wait linc. besomea. «active. 


3£ the MicroBee circuity has no signal, to 
pBnable line (which unblarks the ai 

and since the video contrcller is 

ply count off the tine with a sinple 

ay enable’ is active varies with the 

Fzontial sync gignal however does not 

is aise active during vertical retrace 
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which 
into the active display 
also excerts "WAIT!. The 
Ss terminated ene full 7 
virtue af the flip-flop. 
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DETAILED DESCRIPTION 


problem however, the above systen excerts 
Mirental sean frequency and this intecteres 
Md certain other operations. Thus during disc 
pmust be disabled (there is no screen access 
“such times). Thus is done by a weite to pore 
G2U again fecuires to write te video mencry 
lly 2 'D' flip Elop, 1s reset by the screen 
jl, Thus disabling is taken care of by the 
ten, but it is conceiviable that roal-tine 
Wate state clesutry ro be disabled under 


OPPY DISC CONTHOLLER 


GEE sew CAL daha 


toy pase 
Je. ape toa: pectitens 
fe teas Plats 
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Note: thin list has been compiled for use by those with 
slectronic knowledge, TL is assumed that anyone who éntends co 
artenst any of che” euggeated *renedya" be familiar with a 
multimeter and usd only a tow wattage soldering {rons 

In many cases 1t would be handy to have a working Microxe 
Which could be used to swap parts. When swapping parta, swap th: 
Suspectac cavity part Into the working unit, For exendle, swap 
the 545 Ccom che dead unit into the working unit. This way if 
Were is a fault in the dead unit causing the chia to fall, te 
will rok damage the ¢0d chip. 


DISCONNECT BAMTERY WHEN ‘CHECKING UNIT 


‘FROUSLESHOOTING 

PROBLEM cnece, seLuztes 

No power-on 1. Try afetlies slug pack cr Replace piug pack 

Ror picture, fower supply. TF machine cK or cepad: uns 
then ches wiring end 


volteges of power supply. 
Thuse should be batween 2 


and 16 volts. 


2, rf still not working, Replace 014. Remove 
Plog pack is OK. Remove p15 and donie 
Es cover and check voltages at enlace. 
Did. Cheek Dl4 for’ open 
* eircult and p15 for shor 


eircuit. 


3. Check a1 tag Tantalum Replace fauly 
Capacitors for sicns of  cazacitor(s) 
burning, Remove one leg from 


board of suspicious ones ané 
power up. 
4, Input veltace is OK, now Replace faulty 
a check outputs from all three —reqilarer with 
(3) 5 volt regulators. ‘7a0sP. 


a.) pin 16 1c2 main board 
bi) pin 16 Ica main board 
1) pin 24 1038 core board 


5. Qutput voltages are cx,  Chanye now's, 

4 tty another core board, Service core board 
6. Core board OK, change . Replace Zan Cpu 

a 12s 2840 cru. 


Did 
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PRouLEM Heck soLuTToN 


No Power-on 7. SPU Ok, remover tes (545) Replace é525 if 
nor picture eave out. Switch an power Bap Feacae 
and listen for peep. 


8, Leave 6545 ouE and chenge Replace rei pro 
Cl, 784 219, Switch o ; 
power and listen again for 

beep. 


9. Still ot working. To Send machine vo 
Beosced further you will  Mierogee Service 
Reed a great. “deal of  cantrs 
knowledge and some test 

ecuigment. 


Power oa beep 1. Check leads from BIW plug —_Répale conhectioas 
to" wonktor tor opan 
iseuits, 


2. beads OK, ey cunatng a 
Basic programe using play. 
Test "control G" (Bell) + 

3. Core board end 6545 are 
OK, tine for seevice centes. 


pechutws but 1. Check wiring to speaker, Repair wiring 
no keep oa Speal for open 
sulteh-on 


J 2. change cl, pra, and replace Pro, or 
SheckTR3 unde: keyboard. m3 


Loss of Check regulators under  tightea nuts or 
pietute alter Keyboard for loose screws, | drill out pop 
a fey winutes or pup rivet. the regulators rivers and resiace 
are getting tec hot and. are 
shutting down. 


2. Regulators and heatsink Place 6545 
Ok, change 109, 6545. 


3. C9 cx, try another plug Replace or repair 
pack. 


PROBLEM 


Breaking out 
of programmes, 
back te READY 


AO minutes 


Black “baiés 
neving up 


Keys rot 
working 
correctly 


No kephoare 
inpur. 


Incorryet video 


Note: 


Host comma: 
fix. cth 
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Prosably 


Change brtace rectifier 
plug pack, rt is 
Breaking down. 


Replace bricye 
rectifier in 
plus pack 


Change plug peck. 


rectifier ia 
breaking down, 


Brigge 
Probably 


ko see if bands 
er plug pack. 


Check DIN plug. Move 
No change, ther try an: 


1s Resolcer contacts while pressing hard on ¥eytop, 


B. Click Mh, 9 9 Kesltor network, Eeem the coven 
cad te oe of the resistors. If resistance is 409s 
replece network with 33h, 


If these da 
kayswoton. use 
from PC Holes 


Ret Solve the problen, 


replace 
a solder sucker to renove 


solder 


change re9, 5545, 


The problens and selutiens vffered are 
Zauits, and the easiest to 


t less conmon Faults, involve removal 


of soldered tn IC's, Expertence 15 required to 


locate 
Femoval of chips will not be replaced: 
EABOUR 


Serrect ICjs. Boards damaged front 


Normal 


sest wlll be charged far Cepairing 


damage, 


Te tn 


doubt use your nearest Micronae service 


Centre 
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FACTS ABOUT PLUG PACKS 


The plug pecks and power supplies supplied bse vith the 
Microbes have been tested and approved by the manufacturer. 


Tt is quite usual for them te beconw warm after a period of tine 
tunning under full load. 


Tha plug pack there are three components; 
i. Transformer 
2) Bridge rectifier 
3. 2209UF capacitor 
‘The component most likely to fail is) the bridve rectifier, 


The whole plug pack/pewer supply Is replaced free cf charce if is 
Fails duting the warranty period, but this coes NOT include the 
leeds, If the plug pack 18 sent deck do NoT include the leads, 


Out of warranty the customer is responsible for the cost cf a new 
unit, rf if is en ARLEC plug pack if can generally be repaiced by 
bresking open Lae case and replacing the bridge rectifer. 


To break open the case, lay the plug on it's side an a a 
hard surface, nd hit with a hammer along the joint, Replace the 
bridge rectifer, and.re-glue the case, 


It the power supply Ss a Microbe power supply, then unscrew the 
four screws, and replace the bridge rectifier. 


TAPE LOAD PROBLEMS 


Sone causotte receréers do not Like to output tnta no load, To 
overcame this probien a 108 ohm resistor is required between the 
output of the recorder and ground, 


This resister ean be added in one of three places: 
1. Inside the cassette recorder 
2. In the line between the cassette end the MicroBee 
3. Inside the Mfcrosee between pins 2% 8 of x5 on the 
solder side of the board. 
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‘TEST POINTS 


NOTE: Test points are only marked on some boards, 


are also shown. 


signel 
7? 1 tape npue to ero 

TP 2 45 Lekt hand regulator 
s23 video nrive 

"we @eLDCK 

TPS LaMHa eleck 

we az clock 

TP 7 ‘Tape 4nput to. Miecodee 
Ts —@ volts 

TP 5 Wherovee ovtput to tape 


TP 1G 48V right hand rogulater 
TP 1l p voles 

P12 Loant 

re13 sywe 

TP 14 PORT SELECT 2NABLE 

TP 1S «LIGHT PEN 6545 

TPAG 6545 output keyboard 
2017 video output 


TP 1B Video without syNe 


11 pin 
13 pin 


1 25 pin 
Re? 
Ground 
23 

1e2 pin 
Ground 
Te 25 pin 
12 20 pin 
re 38 pin 
1o9 pin 
re9 pin 


1c 2@ pin 
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So IC pin numbers | 


Waveform 
“Included 


yes 


yes 


yes 


yen 


yes 


yes 
yes 
yes 
yes 
yes 
iv p/P 


2.6 


MECROBEE TECENTCAL MANUAL 


SECTION D 
MATHTENANCE 


$8 ay Vinee ertye 


Le léy pin 13 
horigonzal - ims/cm 
vertical - 1v/om 


TP ay © Croce 

1c 9; pir 2 
hortéontel ~ §.2us/en 
vectical = 1V/cm 


ferlscntal © 6.28/en 
vertical = 1¥/en 


MreRODRe TECENTCAL MANUAL 


SECTION D 
MATNTENANCE 


re 3, video drive 
iC 12, pin 13 
horizontal - 1ms/om 
vertical - 1v/om 


TP 4, © CLOCR 

109, pin 2) 
horizontal — g.2us/em 
vertical = 1V/cu 


Te 25, pin 6 
horiséntal ~ @,2us/en 
vertical = 1¥/en 


De? 
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WAVEFORMS CONTINUED 


TR 12, LOAD* 
ic 15, pin 9 
horizontal ~ g.2us/em 
vertical = lv/em 


TP 13, Sync 
Tc 20, pin 1 u 
horizantal — 2fus/en 
vertical — 1v/en 


Te 14, PORT SELECT ENABLE 
1c 34 


fartethtat 2 4Sus/on 
vertical = 1Y, 


D8 
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Be 15. Lxcue pen 303, 
re 9, pin 

Key Betetes 
horizontal = 1gus/em 
vertical = ly/en 


Te 1s, 6545 output: keyboard 
Ic 9, pin is 

key pressed 
horizontal ~ 2Gus/om 
vertical -1y/cm 


Te 1, Tape input to Pro 
IC 1, pin 27 
Tape loading “u* 
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WAVEFORMS ‘CONTINUED 


Be 15> Lxcue Pen 03, 


re 9, pin 

Key ceaned 
horizontal = 1gus/em 
vertical  — y/en 


TE 16, 6545 output keyboard 
1 3, "pin is 
key. pressed 

horizontal = 2fus/cm 
vertical -1¥/em 


TP 1, Tape input to Pro 
Ic 1, pin 27 
Tape loading *U* 
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COMPONENTS LISTS 


ain, board 
16/32x core Bosed (wish 2532 GeRONs) 

16/324 core aeard ~ mask 1 (with 2764 EBRGNS) 
16/328 Core Board = mark 2 fwith 2764 EPRoNS} 
SK core Board 

colour para 

Floppy Disc ControLier hoard (wlth 

Bows Sunsty 

Ploppy vise Controlier Bosré (with KO27933-62) 
cencronics Printer Cabte Aasenbly 

15232 prinver Cable Assenbly 

Network Interface Board 


RGE Conversion 3eard 


NOTE: The components itemised in the 
following lists may be changed on individual 
batches due to lack of supply, of other 
reasons. 


410.107 
415,108 
420.475 
4lg.168 
4102106 
418.103 
4181106 
410.108 
Alg.108 
aleliae 
418.108 

De 
410.198 
alg. i08 
410.138 


419.478 
410.198 


439.475 


428.475 
420.475 
419.168 


580.914 
500.914 
580.914 
580.914 
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B.o1uF 
3.0luF 
4.7uE 

alolur 


a7er 
3.0lue 
slur 


47acur 
4.76F 


4.70F 
4.7ur 
elaine 


1914 
ivgi4 
1y91¢ 
inore 
ANSL4 
INTs 
ingia 
Inga 


Capacitor, monolith: 
Capacitor, ceramic, 
Capacitor, tag Tanta 
Capacitor, catanic, 
Capacitor, ceramic, 
Capacitor, ceramic, 
Capacitor, ceramic, 
Capacstor, ceramic, 
Gapacitor, ceramic, 
Capacitor, ceramic 
Capacitor, 
Bapacttor, cecamio, 
Sepacizor, curanio, 
Capacitor, ceramic, 
fapacicor, ceramic, 
Eapacitor, ceramic, 
Gapectrar, ceramic, 
Capacitor, 

Capecite: 


Capacitor, ceramic, 
Gapacitor, ceramic, 
Capacitor, nonolichs 
Capacitor, nonalithi. 
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© ceranic 
25V, bypass 
Lun, 
isv, 
25, 


bypass 
bypass 


Ley 
bypass 


63v, 58 
25v, bypass 
© ceramic 
ic sera 


Capacitor, teq tants: 


Capacitor, tag vant: 
Capacitor, tag tanta 
Gapacitor, tag vanta: 
€apacitor, electroli 
Capacitor, t2z Tanta 
Not fiered, if titee: 
Capacitor, tea Tanta: 
Capacitor, tag Tanta: 
Capacitor, ceranic, 


Diode, smal] signal, 
Diode, anai1 signal, 
Diode, smal} signal, 
Diode, smal] signal, 
Diode, small signal, 
Diode, small signal, 
Diode, small siynal, 
Diode, small signal, 


um, 26 
tic, 25y 
tun, 16y 
J -‘renove 
lun, 16V 
un, 16v 
25v, bypass 


a{liean 
silicon 
eilicon 
silicon 
silicon 
silleon 
silicon 
silicon 
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epi 
| component 


Deseripeion 


Stack Ko. 


Dicde, snail signal, ailicon 
Diode; snail signal, silicon 
niede, snail signal, ailicen 


Sea.914 
580.914 
580.914 


5ap.4ne4 


ingova Dicds, silicon, la, 4aav 
not cletee 


Dicds, small signal, siltcon 


580.914 anga4 


Lama 


crysval 


I- 
i 
I 
I+ 
i 
i 
| 
i 
i 
i 
| 
al 
i 
i 
i 
i 
aaaPts | Farallal tnpur/oursut 
74tS157 | Quad 2-inout multiplexer 
74usis? | Guad 2-input ulLivlexer 
7AUS15: | S-input multiplexer 
6167-3 | 2k k B-bir CHS AaK 
7408157 | Quad 2-Input mveiliplexer 
74ts186 | Dual g-line to d-line decoder 
74tSi57 | Quad 2-Input muteiplaxer 
545-1 | CAT controller 
eiziis7 | FaLsis7. | Gusd 2-input muctipiever 
6121245 | 74tS245 | etal bus trancee‘ver 
61211619 | 74ts1e | B-bit shite reqister 
503.2516 | 2S16MERE | EPROM progrenmed, character gen. 
612/245 | 7418245 | cetal Sus transceiver 
612/175 | 7418175 | Quad p type flip-flop 
300.123 | §25123MB | FROM, programmed for Hicrobee 
612/086 | 741886 | quad'2-input exclusive OA gate 
580.6115 | 6116P-4 #2| 2k x B-bit CMOS 2AM 
612.245 | 741s245 | Octal bus transceiver 
612.092 | 74t892 | quad Q~input OR gate 
74tS15? | Quad 2-inpue muttislexer 
7ats244 | Geta) tef-state driver 
Si2s084 | 74usut | Hex Inverzer 
7aUS244 | Oczal tri-state driver 
286 *3| Central processing unte 
74tsi1 | Synchronous 4-bit binery counter 
6121085 «| 740835 | 4-Dir magnitude comparator 
$12,244 | 74tS244 | Cotal tri-state driver 
In the ‘Ic! er versions, the crystal is 13,5NHz, 
Later versions fiered with 6l169-3. 
Farly versions only, Newer units ace fitted with zooa version, 


BS 
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Stock No. | component Deseription 


612.008 Quad 2-input WaKD gate 
1027 Triple I-input Now gate 
512.004 TaLsns Hex inverter 3 
7ACE92 Divide-by-twelve ripple counter 
24076 HOS dual v £1lp-Fies i 
2403139 Bual 2 to 4 line decoder /muik 1 
A346 Qperational amplifier “4 


Spare IC space 
409.7805 | 7895p Yoltage regulator, §V¥ 1a 
4 aaase Voltage regulator, sv 2, 


i 

i 

i 

394,103 lak Resistar, carbor film, 59 1 
380.152 aks Resistor, carbon ! 
309 aks Reaisto:; carbon { 
ks Resistor, carbon i 

47an Resistor, carson 1 

3k3 Resistor, cerban ' 

aaa Register, carbon 5 

47 Resistor, carban 1 

ks Resistor, carbon i 

4k? Reatstor, carbon i 

4k? Resistor, ceroun ' 

47. Resistor) carson 1 

33ER Resistor, carbon i 

azar Resistor, carbon I 

430R Resistor; cazkon 1 

270R Resistor, carbon i 

| 

Resistor, cerdon 1 

Resistor, carbon 1 

Resistor, carbon 1 

Resistor, carbon 1 

Resistor, carbon i 

Resistor, carbon 1 

Resistor, carson 1 

300-471 Resistor, carhon 1 
1 

iF 

[ 

| 

i 

! 

! 

I 


320.192 Resistor, carbon 


Resistor, carhon 
Resistor, carben 


— i 
‘4+ In units with 13,5mie crystal, the 74192 ts noe fitted. 
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Strout | stork No. | Component | Description 
i 


3] Resistor networs, 1g pies 
| Resistor network, 13 Bin oct 
Resistor network, 26 Bin. slp, 


Speaker, 2 inch 


Resse Transistor, silicon Wen 
besa Transistor, silicon pyr 
‘Wransiscoz, silfcon mip 


connector 
28 vay 8.1.3, socker 
3 pin pi connector 


#8 resister network is 33k olay 


Se 
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1 
1 Gaapenane t 


Printed cireuit board 


| GSESSitor. ceramic, ogy. bypass 

| Capacitor, tantesat fag, ley | 

| Gepacitor, ceramte, 09° bypass 

| Sabaciter, ceramic, Zev bypass | 

{ Sebecteor, ceramic 25¥, bypasa | 
[ 

i 


Capacitor, ceranic’ 25V, bypass 
EgPatitor, ceramic, gay! oypass 


Sebacitor, ceramtes S50" bypass | 
Capectrore Serante, aay! pieass i 
eanecttor, cerante, 25y bypass | 
Gapecitor, ceramic! 250, bypass | 
i 
1 
H 


caeeciter, earante, Zev! bynaes 
Cabacltor, ceramic, 25V, bevass 
Gapacttor, Ceranis; sey! bypass 


.8.ue Sepecitor, Coranin’ 25Y, bypass 
| Seer Gabscltor! ceranie, oy! } 
| 
1 4l7ue SePacitor; tantetis i 
1 8lotur Gapecttor, ceramic” i 


O.B1ur 


I 
I 
i 
| 
1 
eigue® | CaBacrears getanie, 
| 
| 
| Capactror, ceranic’ 
I 


1 ' 

1 lalur G2Pacitor, ceramic, 1 

| 4c7ur Cepacttor, tantacun I 

| a.¢1ue Gapacitor, ceranic” i 
8.dlur Capacitor, Setenicy 


Bele Capacitor, ceramic? 
alaiur 
8alur CéPacitor, ceramic! 


1 
i 1 
1 I 
Hecaius 1 Capactes 
i i 
1 I 
1 1 
| S-s1ur | Gapscttor; Screnig’ 
i i 
i 
i 
t 
i 


Capacitor, cerant 


4.708 Gapaciter, tanzalug 
@.81ur Capacitor; ceramics 


agi4 


Blogs? 2Pl2 signat, etiicon 


1 
Inga | Diode; snail Signal; stiican 
inog ! Diode; smatt signal; silicon 
INg1¢ | Piste, suai sicnes? silicon 

! 

if 

1 


ANd304 Diode, silicon. ta, 
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16/32 CORE BOARD (with 2532 epRons) 


500.5116 
12.138 
500.6116 
620.053 
SAg.61ig 
500.6116 
520.053 
Sam.6116 
509.6126 
503.6135 
626.353 
500.5116 
5au.61l6 
612.133 
5a0.élie 
629.052 
500.6115 
5eg.61)5 
6221953 
508.6116 
500.5115 
509.6116 
622.053 
508.6116 


612.138 
673.584 


629.584 


4aa.7e05 


3ed.6a4 
300.474 
303,224 


mponent 


éllep—3 
74is138 
1167-3 
4053 
6115P-3 
B116P~3 
4053 
5116-3 
6116e-3 
65L16P—3 
4053, 
6116-3 
6115P—3 
7403138 
G116P=3 
4053 
bLlée—3 
B1ifp—3 
4053 
1162-3 
2160-3 
Gil6p-3 
4053 
6116P~3 
2532 
7418138 
2532 
2832 
4584 
2532 
2532 
4530 
2532 
2532 


I< 
i Leseription 


S-bit deceder/nultiptexer 
O=bit enc 
fer 
24 x B-bit cMos RAM 
24% G-bit CMOS RAN 
Hex tri-state butter 
2k x B-ble CHOS RAM 
2k x B-DLt CMOS RAM 
ak X BADiL CMOS RAH 
ex tri-state butter 
2k x B-bit CMOS RAK 
2k X B-bit MOE RAM 
i of B-biz decoder/muitiplexer 
28 & BobIt CMOS RAN 
Hex tri-stare butter 
2k * B-bit CHOS RAM 
2k x bit CMOS RAY 
Hex tri-state pufte- 
2k x G-oit cMos RAN 
2k X B~bit CKOS jlAN 
2k % @—Dit COS RAK 
Hex tri-state buffer 
2k & B-bit CMOE RAH 
Basic ‘A ROM 
bit decoder/meltiploxer 
ac, 
OM 
Hex Schaitt trigger 
asic 'D' ROM 
"Wordies' cr ‘sdaam’ ROH 
Hex: Schmitt criggee 
tWordBee’ or 'Paasm' ROK 
‘Wetwork'! of ‘Terminal ROM 
Voltage regutator, sv 1a 


Not fitted 


Resistor, carton filn, 54 
Resister, carbon film, 34 
Resistor, carbon film, 58 


Nok fitted 
Not fitted 


MICROBEE TECHYICAL MANUAL 


CHAPTER 5 
COMPONENTS List 


16/32K CORE BOARD (with 2532) BPROMS) 


i= 
Btock No. | component | 


718.225 
Tig. 225 


Rustator, carbon fin, 
Resistor, carben film, 3 
Not fit 

Resistor, carbon £1im, 
Resistor, carbon film, 
Mot fitted 


Nor Eitced 


25 way pin strip 
Not fitted 
25 way pin attip 


MUCROBEE TECHNICAL HANUAL 


SECTION & 
Compewenrs List 


216/328 CORE BOARD (with 2764 EPRoMs) 


Note 


qheke sre two(2) comptete componént’s 
aplts fer his board. there waa a timing 
five which neceseatatea a change, Whee 
fhis change wan carried aut’ the” 
{tesister) and c (capacitar)  ruabbrs 
ghanged. The itrst 3/409 boaras “anten 
Sorrespond with the first Cemponerts List 
(natk 1) can be identifies easily aa they 
have the noditication, which “tneaudes 
wire links, on the top o£ the board, 


Ail, Micronees nanutactured after august, 

2903, have had the artwork fore ths 

gizcutt board changed and the 

sponds with the Components Uist 
mack 2. 


MICROBER TECHNICAL manuat 


SECTION 2 
COMPONENTS LIST 


16/32K CORE BOARD = mark 1 (with 2764 EPROMs) 


as | sel ec 
Cireutt | Steck Yo. | Component | Deseription 
Ref. | i 
Sess — sea eee 
cr 1 410,128 2.0luE | 
2 410.109 Bemus | 
53 425.475 $2TUE i 
ca 413,188 Oalur | 
cs 418-183 eer | 
ce 419.103 @eiur | 
cr dle. 108 Ololur = | 
cs 412.198 ®.olur | Capaed ceramic, 
cc) A1o- Las Q-lur | Capactroz, Ceramic’ 
cle 418.198 praise | Gapacitoc, ceramic, 

i 

i 


Cazasitor, ceranic, 2sv, bypass 
Gavacitor, ceramic, 25y, bypass 
Capacitor, Tantalus 2Y 

Capacltor, ceranic, bypass: 
Gapscttor, veranic, bypess 
Sapacitor, aeranic, 22y, pypass 
Sepacizor, ceramic, bypess 


ose 410.198 2lolue ceramic, 
12 4161198 B.olur for, ceramic, 

13, lalies Bcaius Capacitor, ceramic, 

er 418,108 Capaciter, seranic. 

cls 4.8103 #.6.0P Capacilor, cerenic, 

18 429.108 Capacitor, ceranic, 

ci7 41a: 196 

1g lel igs 

19 410.188 

cza 410.138 ceramio, 

2: 4251224 2uF Tantalum 

C22 220.1¢8 Gapaciter, ceranic, 25%, byyass 
23 4201475 i Capacitor, Tanzalun tag, 221) 
24 439.475 Sapecitor, Tantalum Boy 


389.914 Dioce, small signal, silicon. 
580.914 Diode, smal signal, silicon 
580.914 Diode, sali vignal, silicon 
589.4966 Diede, silicon, 1a," 4a0y 

58d.914 Diede, snall signal, siltcon 


S¥e.6116 | Gir6p-3 
SUOl6116 | GizsP—3 
50d.6116 | 61isp-3 
Sev.6116 | s11¢p-3 
580.6116 | 511¢p-3 
S0a.61i6 | Giiee—3 
305.6136 | 6162-3 
Soul6iié | 6116p-3 
588.6116 | 6116r-3 


MECROSEE TECHNICAZ MANUAL 


SECTION E | 
COMPONENTS LIST 


16/32K CORE BOARD ~ mark 1 (with 2764 zpRoMs) 


Bompenent | Description 


x BAM 
503.5115 x RAM 
508.6116 | 6116P-3 x Ram 
Sa9.61:8 | 61i6p-3 x RAM 
509-5116 | SLL5P=a x DAM 
503.6126 | 6116P—3 x 198. RAN 
509.6116 | §116P-3 x RAM 
2764-3 Basic ‘at 
2764-3 Basic 'B! 
2764-3 'Wordeee' or ‘zdesm' ROM 
612.138 Tarsiaa 1 of S-bic decoder/nultiplucer 
6an.98% 4e53 Hex tri-state buffer 
7415138 1 of S-bir ducoder/nultipte: 
4053 Hex tri-stace buffor 
2737 jetwork! or ‘Terainal' ROM 
aaa Hex Sciunttt trigcer 
7aLso2 Quad 2-Laput NaN gace 
7a03P Voltage regulator, sv 1A 


Not etteea 


300.472 Resistor, carbon 
200.472 Resistor, carson 
3oa.472 Resistor, carson 
308.472 Resistor, carbon 
Wot fitted 
Resistor, carbon 
Resistor, cardea 
Resistor, carbon 
Not Fitted 
300.473 Resistor, carbon 
308.202 Resistor, carbon 
300.222 Resistor, carbon 
Not ftteed 


Mot fitted 
25 way pin 
hot fizted 
25 way pin 


#2) If Eitted 


MICROBEE T3CHNICAL MANUAL 


SacriOn z 
COMPONENTS List 


26/32K CORE BOARD = mark 2 (with 276¢ EPROUS) 


Stock Ko. | Component 


=e = 
1 
1 
| e.atar €apacitor, seranic, 
| ocatue Capacitor, seranic, bypass 
| Alta? Capacitor, rantalum 2 
| @ceine Cepecttor, caramia, bypave 
| O.aiur Cupactror, bypass 
1 e.gier Capasitor, bypess, 
1 acsiue capacitor, 25¥, bypass 
| g-o1ue Capacitor, byoass 
1 aco1ue Capaciter, } bypass 
| alatus Gapaciter, i bypase 
| @latue Capacitor, BY, bypaca 
| elaaae Capacitor, ceranie! bypa: 
actlur Gepacicor, ceramic, bypass 
@.elur =| Capacitor SV, ayEnss 
Semler | Gapsateors i Dypens 
4le.108 | a.uiue | Gopactror. bypaza 
410/108 | aiplur  { or, Seramic, 
B.8lue | Cabacicor, ceramic! 
Qealur | Capaciter, ceraric, 
8 | G.dluz | Capacitor, cerawin, 
420.224 | Gl22ur | Gapacitoc, mantalod 
410-108 | B.dluP | Capacitors ceramic. 
| Capacicory vantalun 
Capacitor, Tantalum 


420.075 | 4ltur 
420.475 4cjue 


seo.914 
589.914 
580.914 
585.4006 
580.914 


Diode, smali signal, silicon 
Diode, stall signal, silicon 
Diede, small signal, silicon 
Biede, silScon, 1a, 4aav 

Dicde, small signal, silicon 


$9@.6116 | 6116P-3 
SA.6116 | 611sK—3 


i 
i 

i 

I 

i 2k x 8-bIe nog 

580.6116 | 6136p-3 

i 

I 

i 

4 

i 

1 


2k x S-bie cMos 
2k % G-bit cHos 
2k X B-bit cHos 
2k x B-bir CHES 
2k x B-bit CMOS 


5ea.6116 | 6116-3 
See.6iis | s11¢p-3 
500.6116 | 6116p-3 
900.6126 | Gi16P-3 | 2k & BobIE ChOS. 
Saa-6116 | €116>-3 2% x B-bit cos 
503.6116 | 6116-3 *1/ 2 x abit CMOS 


I 
i 
1 
i 
i 
! 
{ 
i 
i 
i 
1 
1 
| 
1 
1 
I 
i 
i 
i 
i 


ie Only Eitted on 32K boards. 


| 
| 


SECTION & 
COMPONENTS. LIST 


16/32K CORE BOARD ~ ciark 2 (with 2764 EPKoKS) 


Stock No. | Component Description 


cmos 
cMos 
cues: 
sues 


5eo.6116 | 6116P-3 2k 
5¥0.6116 | 6116P-3 2k 
5eg.6116 | 6116P-3 2k 
5eo.611s | 6115P-3 2k 
500.6115 | 6115P=3 2k sos 
300.6116 | 6115F-3 2k Moe 
309:6116 | 6115P-3 3k x cnos 

2764-3 Basic ‘At ROM 

2764-3 Basic 'B' ROM 

2360-3 *WordBes' cr ‘Edam’ Row 
612.138 7ausi3a 1 of @-bit decedor/multip: 
620,053 4953 Hex tri-state buffer 
642.138 7aLs138 1 of Q-bit decoder /multipexer 
6an.053 453 Hex trivstate buffer 

2732 ‘Network’ of 'ferninal! pow 
Baa.sa4 eyes Hex Schmitt trigger 
eiziaen 7aLs02 Qued 2-Input NadD gare 
403.7805 Voltage regulator; sv in 


x 
* 
x 


309.472 Resistor, earben film, 
308.472 Resistor, carbon filmy 
300.472 Resistor, carson 
ane .sa¢ Resistor, carbon 
300.476 Resistor, carson 
300-473 Resister, carbon 
306.226 2 Resistor, carbon 
490.472 Resistor, carbon 
308-102 Resistor, carbon 
390.222 Resistor, carbon 


25 way pin strip 
hot fitted 
25 way pin steip 


Ya 
1, Only fisted en 32K boards. 
#2. If Fitted 


MICROBZH TECHNICAL MANUAL 


SROTION & 
COMPONENTS List 


56K CORE BOARD 


Stock Ne. | Component 


Printed ctreuit Soacd 


8.B1ur capacitor, ceramic, 25y 
BLUE Capacitor, ceramic, 25y 
e.6lur cecanic, 25y 
| ocelur Fy cecamie, 28y 
| loier Sapecitor, ceramics 25¥ 
1 acaive Gapasttor, cerante, 234 
416.198 | B.alur Papacttor, ceranic, 25y 
410,198 | plolue Capacitor, ceramic, :sv 
419.198 | a lalue Gapaciter, ceramic, 25v 
41g.398 | alata Capaciner, ceramics 2ey 
414.188 | @latue Capacitor, ceramic, 254 b 
4ig.ieg | Capacitor, ceramic, 25v bypass 
4ie.ioa | Sapeciroe, ceramic, 25V bysacs 
4ia.iws | Sapacicor, ceramic, 25y bypass 
ateltos | Capacitor, ceramic, 2&y bypass 
41e-)98 | Capacitor, ceranic, 25y 
4ig.168 | Capacitor, ceranic, 25y 
410.108 | l01uE Capacitor, ceramic, 25 
416.198 | glaiue Capacitor, ceramic, 25V 
4lo.19a | g.aior Capacitor, ceranic, 25y 
4igctea | glaque Capacttor, a5y 
41i.1¢8 | ere1up Capacitor, ceramic, 25y oypass 
+168 | oLezuP Gepecitor, ceramic, 25y sysess 
410.193 | gcetur Capacitar, ceramic, 25 byoace 
4le.i9e | B.eler Capacitor, ceramic, 25y bypass 
410.198 | w.oiuF Capacitor, ceramic, 25y tynass 
419.158 | 3lolue Gapagiter, ceramic, 25v typass. 
410.198) | g.a1ur Capacitor, ceramic, 25y bypass. 
410.288 | glalur Capacitor, 25V bypass 
420.224 | g.22ur apavitor, tantalum ta, 254 
423-475 | aur Capacitor, tantalum taq. 28y 


424.475 alaur Capacitor, Tantalun tag, 28v 


| 
i 
00.924 | ingta Diode, small sfynal, stifcon 
Saasia | ino18 small signal, silicon 
580.514 | Ingi4 snail stgral, silicon 
920.914 | anand emzil signal, silicon 
580.4806 | Indoas silicon, 1a, ‘ssev 

i : 

I 

=| 


Circute 


5e0.6115 
Seg-6115 
509.6126 
503.6116 
500.5116 
5ae.6116 
500.6116 


520.6116 
be 


500.6116 
S0a-8116 
520.6116 
5¥0 6116 
520.6116 
500.6118 
$09 8116 
Sou. 5116 
Sue .§116 
590.8116 
620053 
620.053 


4007505 


MECROBZE TECHNTCAL HANU: 


section & 
COMPONENTS List | 


S6K CORE BOARD 


Sise—3 
51 16R~3 


741802 
7413136 
2732 
4584 


Telple 2-channel analogue mux 
Tefple 2-channel analogue fue 
Seiple 2-channel analegue mut 
1 of &-bie cecoder/nultiplerr 
Quad 2-input oR gate 

I of Bmbit decoder/mucttpic. 
EPROM) proaranmed boot RON 

Hex Schmitt trigger 

Voltage regulator, Sv 2A 


Not fitted 


\- ao 
I cireuie | 
| 
| 


Stock No. 


ue .472 
308.183 


308.105 
380.472 
300.223 


MICROBES TECHNICAL MANUAL 


2 


56K CoRE BOARD 


Restater, carbon 
Resistor, carbon 
istoc, carbon 
Resistor, carbon 
Resistor, carkon 
Resistor, 
Resistor, 
Resictor, 
Resistor, 
Hot ffiteea 


2 position di.p. 


Not flere 


NICROBEE TECHNICAL MANUAL 


SECTION 
COKFONENTS Lise | 


COLeUR BOARD 


= fase 
Cireult | Stock No. | Component 
| 
Himes 


mB1217 


Printed circuit toard 


410.107 
4201194 
4101137 
4193157 


Capacitor, monolithic esran 
Gapacttor, Tantalum tag, 15Y 
Capacitor, menelitate eran 
Capacitor, menolitnia c=ramic 
a9.t97 Gapaciter, monelithic ceranic 
419.297 | Capaciter; monetithic satanic 
418.167 Capac.tor, monolithic cerar!c 
$13,107 Capacitor, monolithic seraric 
4ig.167 Eapseltor, monolithic ceranic 
42a] 198 2 ceramic plate 
420.184 2 ceramic plate 
310.167 : 5 ef; monolithic ceramic 
Ald. 107 Gepecitor, ponolithic ceranis 
Age ling i Gapecttor, Tantelin taq, 16y 
4202104 Capasitur, Pantalun tag, 16¥ 


Ht 
| 
-| 
| 
| 
| 
| 
i 
| 
i 
} 


58U.400¢ | ingony 


22.900 Jarsee 2-input WAND gate 
612.003 | 7acsa0 2-Enpst NAND g 
612.187 7408157 2-ingut multiplex 
612.074 TAUSTA D flip-flop 
612.157 7415157 é Qvinput multiplexer 
7418374 | Octal D Flip-Flop 
825123 | PROM, programmed for cclour 
7418273 | Octal b flip-flop 
BlSop-3 | 2k x B-bit CHS RAM 
74LS245 |, Octal bus transceiver 
7ats3sB |’ Hex dus driver 
| Gua D 
| Dual b 
| CMOS Dual nenstable multi 
| Quad 2-fapur on gate 
"612.982 | Quad 2-inpar Non gate 
622.504 | Hex inverter 
400.7835 | 7e05e | Voltage reculator, 1a sy 
1 
I 
a 


I Cicouit | 


200.183 
30e.033 


76.15 


780.027 


WZCROBES TECHNICAL MANUAL || 


Sectio’ & 
compowaurs LIsT 


COLOUR BOARD 


Companen= 


Nadss-128 
N4455-12a, 
DElss 

NaaS~108 


magss-eh 
N4¢55-8n 


Bescription 


i 
i 
1 
{ 
i 
t 
! 
1 
1 
i 
i 
i 
i 
1 


1 
{ 
i 
I 
i 
1 
if 
1 
i 
i 
i 
i 
i 
i 
i 
i 
I 
i 
i 
1 
I 
I 
1 
t 
! 
{ 
i 
i 
i 
i= 


Resistor, carbon fla, 54 
Resistor, carbon {in 5% 
Resistor, carben film, 5% 
Resistor, carben filmy 5% 
Resistor, carbon fitm, 54 
Porertionetur, muitirurn 


Molex pinstrip, 12 way 
Molex pinstrip, 12 wey 
15 pin 'p! connector 
Molex pinstrip, <0 way 
46 pir tc soc! 

Molex pinstrip, 8 way 
Molex pinstrip, 8 vay 


SCHNTCAL. MANUAL 
SECTION E 
COMPONENTS LIST 

FLOPPY DISC CONTROLLER BOARD (using FD1793E~62) 


[- 
Clreuit | Steck vo. 
| ree. 


mee 
Companent. | 


I Printed circuit board 


| 
1 
| | 
| 1 
| 1 
i i 1 
| | 1 
i i | 
ei | 42¢.228 | ane | tapecitor, 
2 | 420-225 | 2our | Gepecttac, 
a | aies1o7 | G.taP | Sapacita:, monolithic coranle 
ca | 420/025 | gape | Gepscitor, coramic plate 
cy | i | Not fitted (Zink) 
6 | 4.a.ie7 | @.1ur | Capacitor, monolithic cerante 
er | 420.825 | Bipr | ceramic pl 
ca | atelia7 | aur | monolithic cerenic 
ce | a2e-325 | s2pe | Eapacitor, ceramic pla 
cia (alee?) | @sluP | Capau monolithic ceranie 
ul | a2elies | taur | Gapecitor, electrolytic, ZV 
12 | 42a.saa | B.eacr = | Gapactror, Tantalur sag, 25v 
e13 a1elte7 | wliue | Capacitor, monolithic catanie 
! i | 
a ' 
DL | | ens | lode, emaii signat, genssaiun 
| \. 
| | | 
| | | 
aL | 7ie.aa6 | aMRs | Crystal 
I | 1 
| | i 
i | 1 
Iel | 22.a¢8 | 74ns08 =| Quad 2-ingur ano gate 
12 | 612.082 | 74usa2 Quad 2-input OR cate 
we} | 612.245 | 74r8245 | Octal bus driver 
Td | 612.004 | 74tS34 | Hex inverter 
es | 584.1793 | PoI7938-62| Floppy disc controller 
16 | Sua.4631 | Weiesl Fleppy suprort logic 
i716 7486 | Hex inverser, open collector 
ics | 612.074 | 74te74 =| Dual D flip-ftop 
wes. | 612.629 | 7ass29. | 
iia | gay 7407 | Hex buE‘er, open colle 
Heil | 6125123 | 7408123 | Daal retriggerable meno’: 
1 {748175 | Quad D flip-flop 
H [7arsi39 | taal 2 to 4 Mine decsder/au. 
! i 
1 i i 
1 1 | 
i i 1 
1 1 1 


MIGRCaBE TECHNICAL MANUAL 


SECTION £ 
COMPONENTS LIST 


PLOPPY DISC CONTROLLER BOARD (using PD17933-02) 


| Ciceult | Steck Mo, | Component Description 
Ree. | 

3ng.183 Resistor, earben film 
309.152 Resistor, carbon Stim, 
3aa.152 Resiscor, cacbon filn, 
30.102 nesister, carbon film, 
300.192 Reatater, carkon film, 

Resister, carbon film, 

Resiater, carbon film, 

Resistor, carbon fiim, 

Resistor, carbon film, 
39e-151 Resistor, carbon film, 
390.224 Resistor, carbon flim, 
anp.1a2 Resistor, carson ffm, 
392589 3 Resistoc, carbon fiim, 


Reatator network, 1 pin sf. 


Petentionever, single tucn 
potentiometer, single turn 


59 way connector 
Not Efered 
34 way connector 


MICROBES TECENTCAL MANUAL 
SECTION E || 

COMPONENTS LIST 
POWER SUFPLY BOARD ) 


component | Description 


Printed circuit boacd 


el 420.473 | argu eepacitor, electrolytic, 25v 1 | 
2 474.473 | a7eour | Capacitor, vlectrolytic, 28v 
i 1 | 
ci 423.475 4.7ue | Capacitor, Tantalum tag, 25v 
cs 420.075 alque Gapacitoe, Tantalus tag, 25 | 
1 
DBL | rege Bridge rectifier, 5a, 20a¥ 
DE2 | Rezo Bridge rectifier, SA, 2@av 
t 
| 
rex 499.7812) 79120 Regulator, 12v, 1A 
02 Not fitted 
163 ua.7au5 | 78esP Regulator, Sv, 14 } 


E-at | 


CROBEE TECHNICAL MANUAL 


wx 


SECTION E 


COMPONENTS LIST 


FLOPPY DISC CONTROLLER BOARD (using wO27938-02) 


Printed cfrevit boacd 


Description 


MICROBEE T3CHTCAL MANUAL 


SECTION = 
COMPONENTS LIST 


CHNTRONICS PRINTER CABLE ASSEMBLY 


er 
Ctreuie | stock No. | 
Ree. | i 
i 
1 


Component 


aif 
1 
i 
i= 
| Printed circuit board 
i 
i 
1 


i 
i 
cl 410.198 | 8.01uF Cepacitor, eacamic, 25y 
| 2 \ Not nornafiy exeted 
| 
i 
1 
zea 612112 | 74LsL2E | DLAT eetelagarabte monoatebie | 
H | 
RL tiek Resfster, carton filny 58 a 
R? 1 Not normally fitted 
1 
x2 15 pin eight angle 'p! connector 
x 36 pin *Cantronica' plug 


MICROBEE TECRNICHI. MANUAL 


LIst 


SECTION £ 


componewrs 


CABLE ASSEMBLY 


RS232 PRINTER 


Description 


component 


Stovk xo. | 


MANUAL 


MicRuaeR TRCHNTCA 


SECTION E 


COMPONENTS LIST 


t 


ANETWORE 


INTERFACE BOARD 


emponent. 


capacltor; 


Capacitor, 


HICROHES TECHNICAL MANEAT 


/ 
SROTION E 
COMPONENTS LIST 


RGB CONVSRSTON BOARD 


I~ 
Component | Description 


ae ene 


| I 
if | 
H | 
; | 1 | Printed ci 
iF | 1 ' 
| | 1 1 
; ij | 1 1 
| 1 eae fered aweconae: stay ey 
ig aise | Gthap | heseicee aaies Ga ay 
ee alee facies | GRPASIEDEs Zantades bee ay 
Les gectae | doce” | ESRASIECE? Rantalus ttss 25¥ 
FS  dsapase tious | GOBICIEGEY Rata bays aay 
| cr i i | 
PGr | dibeisy } pare || cupsecuar, aaetine, ase 
{co 1 423,188 | @.@2uP | Capacitor, ceramic, 25v 
1 cia 1 41a.1e8 | @,8luF | Sapacitor, ceramic, 25v 
1 1 | anz | Capacitor, ceramto plate, 61y 
! i} 1 2n2 1 Capacitor, ceramic plate, 6i¥ 
t { | 202 i Capacitor, ceramic plate, t3v 
! “ Ale.106. t @1ur H Capaciter, caramic, 25 
| 1 i ' 
| pl | see.sxa “| axoua | Diode, cmall sfqnal, silicon 
| p2 | $88,914 1 ing2a {| Diode, small signal, silicon 
| bg 1 586.914 1 ingia | Biede, small signal, sillcen 
| pa {1 Sée.914 1 ingia | Biede, small signal, silicen 
1 5 1 580.914 1 ino14 | Bicde, small stgnal, silicon 
1 ps | 586.914 1 ingia | Diede, small signal, silicon 
| v7 1 I ingié | Diode, snail signal, 
| pe 1 Eomai4 | Diode, emall stgnal, 
| p9 t 1 Inala | Diode, small signal, 
| pio 1 586.914 | INp24 | Qiade, small signal, 
[BMT Saasgia | atte | loge: Snel} staraty eitteen 
1 pi2 1 580.914 | Indt@ { Diode, small stgnal, silicon 
1 p13 1 1 4N4737 | Diode, zenez, ov 
| ola 1 1 4w4737 | Dlode, zener, Vv 
1 bis. 1 | iwe737 | Doce, zener, Vv 
1 i i 1 
i | i i 
1 ict ° | 4e.7895 | 7eosr | voltage regulator, 1A Sv 
1 cz | 408.7812 | 7812p | Voltage regulater, 1a l2v 
1 13 | 40e.327° 0 | tm317 | Voltage regulator, adjustable 
| tea | 490.327) | M317 | Voltage regulater, adjustable 
1 res, i} 1 74se0 | Duel 2-input Nano gate, Schottky 
1 i 1 


Steck Ne. | Conpenent 


aae.471 
3aaa7 
388.471 
300/539 
329.271 
3¢0.431 
388,101 
320.681 


309.681 
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RGB CONVERSTON BOARD 


Deseripeton 


Dual 2-inpul NAD gate, s=roteky 
74800 dual 2ningut WAND gave; Senottay 
74528 Dual 2-input WAND gage, Schottky 


ak Resistor, carbon flim, 56 
240n | Resistor, carbon flim, 
o2en | Resistor, carbon flim, St 
240R i star, carson Lilm, sé 
| Rasiaror, carbon Elim, 54 
| Resistor, carbon film, s¥ 
| Resistor, carbon fin, st 
330R I Resistor, carbon eiin, 5t 
270R I Resistor, carbon fiIn) 88 
GER | Resistor, carton iin, 53 
470R I Reststor, carbon £i1m, 59 
4708 I Resistor, carbon film, 34 
470R | Resistor, carton 5s 
5a | Resistor, carbon fin, 54 
270% Resistor, carbon Silm, 5% 
339R Resistor, carbon film, 3% 
lean Resistor, carbon film, 34 
689R Resistor, carbon film, 3¢ 
478K Resistor, carbon film, 5& 
aan Resistor, carbon film, 54 
330k Resistor, carben film, 5¢ 


I 

1 

i 

1 

I 

i 

1 

| Resistor, caroon Eilm, £4 

| Resistor, carbon flim, 54 

| Resistor, carbon film, 5% 

I Resistor, carbon eilm, 58 

| Resistor, carbon t:lu, 8% 

[ Reatstor, carbon fin, 5¥ 
680R | Seatster, carkon tin, sy 

l 

t 

! 

t 

t 

1 

i 

i 

| 

i 


Resistor, carbon film, 53 
Resistor, cartan #ilm, 3¢ 
Select on test 9 sult c 
Resistor, carbon film, 5% 
Resistor, carton £ilm, 58. 
Resistor, 


earbon film, 5% 
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CHARTER 5 
Comvonents List | 


RGB CONVERSION BOARD 


Staci 


Bese: iption 


1 

1 1 

i 1 

ie T 

| Potenziomerer, trimmer 1 

1k | Potentiemeter, trimmer, 1 
1 i 
: 1 
| i 
i 1 
1 } 


Potentioneter, trinmer 
Potentioneter, trinaer 


a-pole, 2-positien switch 


e337 fransistor, sflicsn, New \ 
| 5337 Transistor, siiicon, NPN 

66337 Teensleror, silicon, NPN i 

30.923 | BSK20 Transister, silicun,Nen high freq] 

BSx28 Reansistor, silicon,Nen high Eregl 

BSN2P Transistor, silicon,NeN nigh freq] 

| e337 Tiansister, silicon, new i 


RI-RE; 6 x 3k3 
TRI-TRE; Bx BC538 
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SECTION A 


SECTION B 


secrion c 


SECTION D 


SECTION E 


APPENDIX 
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The information in this manual, is provided on the 
Understanding that it is for the uee by tae techniciss 
only, ‘The Contents of this manual, ‘or any of 
Programmes contained in this manual, are not to be 
Feproduced in whole or in pact, in any fora, by any means 
Whatsoever, or stored in a retrieval systen, ‘other than 
the specitic use of the original purchaser, without the 
express written permission of the copyright holder. 


Microworla reserves the right to change this product, and 
it's specification at any time, without notice, to 
improve design or performance 


Every effort has been made to ensure that the information 
contained in this manual is accurate, and as functional 
as possible. No responsibility is assumed or implied by 
Microworld “for loss or damage, either direct of 


Gonsequential, which may arise from the use of this 
information, 


Copyright 1983 
All rights reserved 


Microworla 
P.O. Box 355, 
HORNSBY, 
N.5.W, 
AUSTRALIA, 2077, 


Specifications, operation, 
maintenanc 
w= of Microbee, the Australian designed 


and manufactured personal compute: 


